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This Handbook covers all maintenance instructions
from minor adjustments, test and inspections to major
disassembly and repair (except structural repair) for
all P-40N series airplanes in the following blocks:

P-40N-1-CU  AF42-104429 through AF42-104528
P40N-5-CU AF42.104820 through AF42-105928
P40N-10-CU AF42-105929 through AF42-106028
P-40MN-15-CU  AF42-106029 through AF42-106405
P-40MN-20-CU - AT42-1064006 through AF42-106428
and AF43.22752 through AF43-24251
The following technical orders form a part of the

complete instructions for operation, maintenance, and
repair of the P-40M series airplanes:

01-25C-3 Structural Repair Instructions—
P-40 Series
01-25C-4 Airplane Parts Catalog— @
: P-40M and P-40N
I-25CN-1  Pilot's Flight Operating Instructi
P-40N
-25CN-30 Cold Weather Operation and
nance [nstructions—P-40N Seri
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Figure 1—Front View of P-40N Airplane —_

Figure 2—One-Quarfer Right at View of P-40W Airplane
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Figure 3—Three-Quarter Right Rear View of P-40N Airplane
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Figure 6—One-Quarter Left View of P-40N Airplane
4
i R D




RESTRICTED Table of Contents
AN 01-25CN-2

TABLE OF CONTENTS m
Section Page
I Description, Dimensions and Leading Pardculars 1
1o Drescripriom 1

1. Ihmensions

3, I.eadiug Particudars

I Shipment and Erection Procedure
1. Shipment of Aircraft
2. Erection
3. Rigging .. P
4. Engine—Packing and Unpacking ... N8
3

Preparation of Engine for Service 7

111 Handling and General Maintenance Instructions ... ... ... 13

1. Access and Inspection Provision ... ...
2. Ground Handling ]

Ground Operating Instructions ... ..

xjor Components Parts and Installations |
Wing Group ..o e, 35
Tail Group .
Body Group .
Alighting Gear
#. Main Landing Gear ...
b, Tail Gear ... . ... .
5. Engine Section . 8. TS e 99
@ Engine Mount ... 7S
k. Engine Cowling
6., Power Plant ... TR 1|




Table of Centents RESTRICTED
AN 01-25CH-2

KSection Page
1V a0 ERgine . 103 m
B, Engine ACCESSOEIES .. 118
¢, Power Plant Controls . ... oo 118 N
e. Smarting System 129

f. Cooling SYSIEM .o 129 -
- g Lubrication System .. e 133
Ao Fuel System oo 143
7. Fixed Equipment Group ................ S o 151
. 2 INSTEUMENTS oo Ll

b, Surface Contrals ... e et e et eee e e ee ki AeR T g e e eneameecs 151 \
e, Hydraulic System TP P 15
. Flectrical SYSTBM i o L2
e. Communications EQuipment . 210

f. Armament Provisions

g. Furnishings . .

Construction

Chars
is am[_'j'ﬂhles -

rvice Inspecrion

Appendix | US A-British Glossary of I

Alphaberical Index

vi REsTRICT




RESTRICTED
AM 01-25CN-2

. 3337 _
——— = - L — !
! -———— 2108 ————
_ -7, |ENGINE L FIREWALL " — s “\_I
T - eMOUNT | N _ al \l
| - - l | =SV AL R
' Rl L}EEIEII

o8
e

(f R T:\—*‘___:_.._}f;}- ! &
N ——"ONE LOAD : 5
e e P

o ™\__GROUND LINE !
J o rizes -

i

Vo
|3'3.5"
".'C"?-EHI —

wiii




RESTRICTED
AN O1-25CN-2

SECTION |

DESCRIPTION, DIMENSIONS
AND LEADING PARTICULARS

1. DESCRIFTION

The P-40N airplane is a single seat, low wing mono-
plane, designed for medium altitude pursuit and inter-
cepuion of hostile aircraft. It is powered with ope 12.
cylinder W.1710-81 (F-20R) Allison engine for air-
planes AF42-104429 through AF42-106405, and one 12-
eylinder V-1710-99 (F-26R) Allison engine for air-
planes AF42.106406 and subsequent, [ts armament con-
sists of six .30 caliber machine guns. All guns fire out-
side the propeller disc.

2. DIMENSIONS.
Figure 7 gives the principal overall dimensions with
the airplane in normal position at rest,

3. LEADING PARTICULARS.

The principal dimensions and data pertaining to the
airplane are given in the following table:

PRINCIPAL DIMENSIONS

{(Aircraft in level flight position unless otherwise
scared. )

GENERAL
Span ... .. 37 ft 35 in,
Length {overall) 33 fr 37 in.
Height . 12 f+ 7 in.
Height ({tail whe
peller bla S 13 fre 35 in.

S VI £3
NN
o+t

o 3
. L3”

Lo 12 M 962 in,
4275 in

.+ 27
Width (maximum) . 3532 in.
Height (maximum) .. 57.81 in.
Length {(withour engine mount) ... 21 fr 0.5 §

Length (with engine mount) ... .. . 27 fr 11.50n.

AREAS

Section [
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WINGS (less atleronsy .

WINGS (total)

AILERONS (toral) . .

FLAPS (toral) SRR
STABILIZERS (including elevators)
ELEVATORS (two) (including rabs)
ELEVATOR TRIM TABS (cotal) ..

RUDDER (including taby 7%

REUDDER TRIM TAB ...

SETTINGS AND RANGES_OF

ENT

OF CONTROL SW
STABILIZER 27 up from thrust line

FIM, OFFSET {measured fro
fuselege center line) .. .

AILEROMNE
Up {(from neutral) .
Down (from neaceal

FLAPS
Down

ELEVATORS
Up (from stre
stabilizer) ... .
Down (fromn
stabilizer

RUDDER
Righfy(from e with

finy & TR |
Left (f str ine with

—1LJ

from elevator

railing edge) ... 37
own {from elevator
trailing edge) . 267

—Right (from rodder
rrailing edge) 157 -

+1°

+ 57

.

Left (from rudder
trailing edge) 157 + 5°
—_ 2"
ileron (AF42-104429 through
AF43-24251)

Left (fixed type). ... .. Benttosuiton ground
Right (fixed type) . .. Bent to suiton ground
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Aileron (AF{3-24252 and
subsequent)
Left (one fixed and one elec-

LEiC type) o ... Fixed type, bent to
suir on ground; elec-
tric type, adjusted
electrically from
cockpit.

Righe (fixed type) ... ... Bentto suiton ground

TOLERANCE ON CONTROL
SURFACE MOVEMENTS,
UNLESS OTHERWISE
SPECIFIED o o 27

ALIGHTING GEAR

WHEFL TYPE ALIGHTING

GEAR
L O Hydraulically
rerractable
Tread (widch from center of
rire to center of tire) £ fr 2.5 in.
Shock Struts (main)
Type o S Single strut, pneuma-
tic oleo
Part Mo, L 87-311.1000 (for 27-

inch wheels)
§7-31-910-10 (for 30-

Fluid Reguired inch wheels)

Trade name identification
feommercial) Lockheed Mo, 3
AAF Specification . 3580
WHEELS {main}
{For airplanes AF42-104d
through AF42-1048

30 inch smooth
cue drop center
type, part No.
1.3-139A

URTT- I, N, 30 inch, 8-ply Nylon
casing, smooth con-
tour, drop center

type.
Tire PressorSCQm oo Inflace o infladon
mark
WHEELS {

{Faor air

........... Hayes, 27 inch smooth
contour, drop Cen-
ter rim type, part
No. G-3-297TM
......... L. 27 inch, B-ply Nylon
casing, smooth con-
tour, drop center

L}'PE
Tire Pressuf® e Inflare to inflation
mark
BEAKES
T T Hayes reversible, hy-

draulically operated,
single shoe
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TAIL WHEEL

Hydraulically
retractable

Shock Srrut

Type ... i Single strut poeumas
tie oleo
Part No. oo B7-37-310

Floid Reguired
Trade name, identification
(commercial) ..

v Lockheed No. 5
AAF Specification ... 3386

WHEEL
Type ... .. Firestone 125 lammdic
AMmeter, Smog
tour, par
Tire ... [P R TRR P

Tire Pressure

ENGINE

AAT Designation .. ... ... V.1710-81 {airplanes
F42-104429 thru

Giear Rato {engine 1o

Fuel o
Specification AN-VV-

! O-466

e 1120
...... L Lo

Specification AN-F-28
Amendment Mo, |
LY octane

PELLER

_Curtiss Propeller Di-
vision, Caldwell,
Mew Jersey

Electrically controlled
Constant speed

B C332D.F84

v V111073

. B9303-24W
11 Fo ) an
L 100,008-1G

ing {measured at 42

inch station)
CARE) e e e 24.5°
High (Coarse) . oo oo 545
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HOISTING SLING {.L-)
iy

24TH HOLE
(586 INCHES) FROM
FRONT OF WING TEE

ATH HOLE (5.25 INCHES) FROM

FRONT OF WING TEE

FOR ATTACHING
CLEVIS SEE VIEW A

E-ATTAGH SLING AT ALL

OUR POINTS FOR HOISTING

ING IN HORIZONTAL POSITIO
L 4

&

TON SAFE-LOAD

SPREADER ASSEMBLY

HOISTING SLING

ATTACH REAR CABLES
ONLY FOR HOISTING
WING IN VERTICAL

POSITION.
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e. FUSELAGE HOISTING.—Remove the side en-
gine cowl from both sides of the fuselage and attach
the front hoisting sling to the lugs provided on the
engine mount. (See figure 11.) Insert 2 bar about
3.1/2 feet long through the lift tube at the rear of the
fuselage, attach the rear hoisting sling, and hang a 100-
pound weight on each side of the bar. Attach the front
and rear hoisting slings, each to a hoist, and take up
the slack in both sling assemblies. Remove the bolts
holding the fuselage to the metal stand, and hoist the
fuselage clear of the crate.

Two traveling hoists at leasc 18 feer high should
be available for hoisting the fuselage. The hoist at
the forward end of the fuselage should have a capacity
of two tons if only the fuselage is to be hoisted, and
four tons if the complete airplane is o be hoisted, The
hoist at the aft end should have a capacity of one twon.

WARNING

The tail lifting bar must be passed completely
through the lift tube in the fuselage and che
tail raised by lifting both ends of the bar,
otherwise serious strain and damage to the
fuselage may occur.

Never use the stabilizer for lifting the afr end
of the airplane.

1f the tail is raised to flight position, two 100-
pound weights should be hung on the lifting
bar, one on each side of the fuselage. Do not
weight the tail of the airplane by putting sand
bags on the fuselage itsell.

LIF TIMG
HARMESS

Figure 12—Engine Hoisting

An engine hoisting sling is furnished by the en-
gine manufacturer. By attaching the sling the

8
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studs which hold the cylinder heads to the crankcase,
the engine may be raised. (See figure 12.) Do not at-
tempt, under any circumstances, to hoist the airplane
by means of the engine hoisting sling attached to the
engine. This sling is for the installation and removal
of the engine only.

2. ERECTION.

should be coated with a light grease before assg

¢, One man should be placed on twp of i
and the fuselage lowered over him. H
the front and the rear to see thar the va
the cockpit are not damaged as the fusela
onto the wing.

d. Units to be watched carefullffparg:
(1) ELECTRICAL WIRING.— ure that
none of the electrical wiring is canghf betw e tee

seceions of the wing and fuselage.

(2) HYDRAULIC, FUEL AND IMNES..—
Watch all hydraulic, fuel, and oil lines to see that they
are not pinched or damaged in any way, if the fuselage
should swing or sway when i ing lowered onto

the wing.
(33 FIREWALL — T TEW should be
watched to see that it does not wing.

K ——Io not let the
oug at the “Y" drain
oes, the "Y' deain may be
i CONnections.
ILATING INTAKE
take ducts are not dams-
fuselage is being low-

{4y OIL "Y" DR
fuselage swing back far
will strike the wing. 1{ja
bent or torn loose from i

(51 HEATIN
DUCTS —DBe caref
aged in any manng
ered into pogigion.

i6) MATE
part of the match
trailing edge

E.—Be careful of the small
which extends beyond the
ing, to insure that it is not dam-

[ d end of the fuselage slightly
in advan ¢, so the front fittings at station
I may benga t. Then align and insert the bolts.
Next, ¢ the fuselage until the remainder of the
holes are d. Insert a pair of trailing-edge bolts,
and chemiarern@iate station (bulkhead) bolts. Insert

n gyenly the remainder of the bolts, Insert
artaching the trailing edge of the wing

Mote

ut for the last bolt may be tightened
cough a hole in the surface of the wing by

4. When lowering the fuselage onto the wing, gx m
ercise grear care o avoid damage to contacting pa
Theee men are required o insure proper handlin

5. The inside surface of the tee sections :N
wing and the corresponding surface of the fusglage
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OLED STRUT

Figure 52—Plunger Assembly Installation
Spanner Wrench, P-15765

0 STRUT PLUNGER ASSEMBLY—

S5&—Adjustable Face Spanner Wrench, P-10188

33
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PROPELLER SPINNER ASSEMBLY 9 STABILIZER ASSEMBLY 16 COCKPIT CANOPY

COWLING AND FAIRING IO TAIL GEAR ASSEMBLY (AF42-104829 AND SUBSEQUENT)
ENGINE MOUNT 1l WING FLAP ASSEMBLY I7 FUSELAG EMBLY

FUSELAGE ASSEMBLY 12 AILERON ASSEMBLY {AF42-10 D SUBSEQUENT)
(AF42-104429 THRU AF42-104828) 13 PANEL ASSEMBLY

COGKPIT CANOPY 14 WING TIP ASSEMBLY

(AF42-104429 THRU AF42-104828) I5 LANDING GEAR ﬂSSEMEL‘f
FIN ASSEMBLY

RUDDER ASSEMBLY
ELEVATOR ASSEMBLY

Figure 57—M amj:!y Breakdown
L \
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FITTINGS

ATTACHING
LUG FOR
SIDE BRACE i

T TP e 1T
i e e

FITTINGS o
#r WOWER RETRACTING LINKS

Figure 119—Removing Oleo StEt Ass y from Wing

&8
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RETRACTING ARM

UPPER RETRAGCTING LINK

Figure 120—Removing Upper Retracting Links
and Retracting Arms

three lock sceess on the piston bearing, either by dig-
ging the solder our or by applying just enough hear
by torch to melr it away. Remaove the screws,

I4. Use a spa
ton bearing off the pj
packing and gland n
The piston is now
trated in figure 122,

o remove the plunger
e oleo strut in a vertical
bestos with water until
» and mold a generous ring
as shown in figure 124,
e heat from the torch, when ap-

joint, from going down into

from the oleo sir
position ina vise,
a thick mixture is obia
of ashestos

t from a rorch and melr the

oleo cylinder from the vise and
side down so that the melred solder
o a container.  MNow the plunger can
the cylinder with a spanner wrench
of solder into the cylinder when
the . femoved.

[§. “The oleo strut is now completely disas-
sembled for inspection and SErvVICIng.

fc) TO INSPECT THE OLEO STRUT FO
REPLACEMENTS,

nch and wrn the pis- -

Section |V
Paragraph 4

L. Before assembling the oleo strut, thoe-
oughly inspect and clean all parts. Any parts found
defective in any way should be replaced, Use only
alcohol to clean the oleo struc parts,

2. Inspect packings carefully and clean with
alcohol. Replace any packing showing the shig
damage.

3. If the plunger has been removed
the cylinder, clean the cylinder top with car
chloride or equivalent.

(d} TO ASSEMBLE THE OLEQ T
I. Place the cylinder in a verti

and secure it inoa vise.
thesta nd
ustratedin
e Lagddlor.

6

2. Mold a generous ring of
water mixture around the cylinder as
figure 124 tw restrict heating to thepop of

3. Apply heat from a tord

inside and ouside of the top of thy Move
the torch around the circumferend linder
rapidly so thar the meral willnor | ed and

consequently lose temper.

4. Have several piece tu eroin ring
form that will jusc fir inside t linder. Brush the
inside of the cylinder around the with a solder-

ing solution of 15 percent zinc chlorde, 33 percent

* glycering, and 50 percent water. Drop a solder ring

into the eylinder upon th e

&, DBrush
A EENEerous Coaring
the nur face, Do n

the groove and on
der up the two spanner wrench

lace I rule on the top of the cylin-
4 10 see if the plunger has the
ove the cylinder. The botrom of
w plunger should be flush with
If the protrusion is nor
unger must be removed and more sol.
utld up the cylinder flange or an-
vrer installed. It is imperative thar the cot
plunger comply wich the above speci-
ition or it will be impossible to safery the
1 when the wpper trunnion cap and nut

proper p
the corte

After the plunger is properly assembled
cylinder, drop three more rings of solder into
the ¢yfnder while applying heat. Drop these rings
g one at a time. This should thoroughly seal the
and build up a solid cap around the plunger face.

&9
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75-31-D44 BEARING T5-31-050 ﬁDF‘F‘ER METERING 87-31-513
PISTON BEARING LOCK SCREW METERING PIN FPIN WASHER PISTON

75-31-04 5—/’:-34:8
SLEEVE PACKING RING PACKING

Figure 122—0Oleo Sirut Piston Disassembled

G R WA .
OPPE ﬂ"

METERING PIN BERING PIN WRENGH

YOODEN BLOCK CLAMP LOCK SCREWS FROM F'IBDN BEARING
UT SOLDER ON SCREW HEADS

Figure 123—Rem Metering Pin from Piston
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The throtcle lever for the V-1710-81 engine
installacion, is connected o a main lever on the auto-
matic manifold pressure regulator which in wrn s
connected to a differendial lever thar is linked to the
carburctor throttle. The throtele lever selecrs che de-
sired manifold pressure and the regulator mainmains
this pressure within desirable limirs from sea lewvel
up w0 the critical altitude of the supercharger. The
control of the propeller governor for obraining the
desired engine rpm for the selected manifold pres-
sure is ateained through manual sercing of the pro-
peller governor control lever on the engine control
quadranc.

The throctle lever for the V1710099 engine
installation, is connected to a main lever on the autu-
maric engine control unit which in turn is connected
to a differencial lever that is linked to the cacburetor
thrortle, In addition, the main lever is connected
through cams to the propeller governor concrol lever
on the engine concrol unit, The automartic engine con-
trol unic coordinates engine rpm with the desired
manifold pressure by the operation of the single lever
{throtele lever) on the engine control guadrane in che
cockpit. Manual conteol of the propeller governor is
eliminated by the automatic engine control unit. The
automatic engine control unit performs the funcrion
of the avtomatic manifold pressure regulator, in main-
taining a selected manifold pressure, independent of
altitude, up to the ceiling of the supercharger, and
coordinares rhe selected manifold pressure with the
proper engine rpm.

A stop is provid
drant which limits the
at 3000 rpm. When the
is pushed by the stop

prine control qua-

w 32 in. Hg.
zal 15 brokedand che chroccle
the full f@rward position,
i @ atr 3000 rpm is

rottle set

installation provides
essure above the selected
ately 10 in. Hg, with-
e sercing (or consequently, the
ver on the engine control

» must not be bent or rubbing any
ne through the full movement of the
controls from the cockpit control quadrant to the
carburetor and propeller governor.

2.0 ADJUSTMENT OF AUTOMATIC EM-
GINE CONTROL.
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MAIN LEVER R ——
( /
l.._ .,.-"'t::
|""--JI ]
' WaR

S -:_{EMEHGENGY
h
=l Y, RATING
ROD A i 1900 RPM

=
i
Sl

3000 RPM

Figure 1746—Automatic Control
. IMPORTANT
Adjusement of the engine contr TRt )

be accurately made o the dimens
angles shown in figures 176 and
a, Disconnect rod {A) (fi
b. Move the propefler ' ver
clockwise to the 3000 rpm stop.
. Wirth a protractor 1
thae the angles are as shown in fi
d. Place main lever ( EXITEMmE
counter-clockwise position and check propeller gov-
ernor control lever (N). As shown in figures 176 and
177, it must be positioned fivegdegcees forward of the
verrical center line.
e, If lever (M}

aure, & Sure

the splined shafr and re

The clamp screw
must e entirel

£ Wit
peller guveso
the 3000 rpm po

st its stop they are all in

ith th&¥three levers firmly held in
t rod (A) as shown in figures

hing rod {A) to lever (N}, po-
n figure 178, The mark on the
asher must align with the arrow
e of the lever (N} as in Agure 178,

CAUTION
erracion of error up or down the slot
er WM} will resule in an increase or de-
e nine rpm in engine operacion.
If the propeller governor lever does
ch its stop when the main lever (R} is rocared

sidde of
on the

120 %
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,..1 25*/\ e _

I /

- I

i G e—7F _ :
STOP T )

PROPELLER GOVERNOR-
LOVERNOR LEVER SHOULD _
BE AGAINST 3000 R.P, M. STOP -

f !

i

0

COMMEMDED THAT ADJUSTABLE ENMDS OF RODS
§ BY SOLDERING OR BRAZING TO PREVE HANGE OF

CING LINMAGE. DESIRED LEVER "G" CURTIS BES533 HAS

ERMITTING ITS SETTING AT 25°t 7 ABOVE ANGLE MAY BE

OR 15 INSTALLED OM ENGINE.

O

IMFORTANT: IT 15 _H
BE PERMANENT,
ADJUSTMENT
24 SERRATIO
CHECKED BEF

. Figure 177—Autematic Eanfruﬁk

the cock throttle should provide full move- end of g H ire and lockwire,
ment of lever (R) with sufficient cushion ac Ti :n the set screw in the connecting
both e ckpit throttle lever movemenr, clevis on beller end of the flexible wire control and

vttle is in the closed position, lock
y should be fully closed unless it ~&@he movement of the cockpit modifier
om its aft o forward position in the control

; ] _ uld provide full movement of the auro-
FOLD PRESSURE MODIFIER, n gin®univ modifier lever from its "OFF” stop

he manifold pressure modifier contral fulf "ON" stop.

d by serting the modifier lever on the ) WI FLAP CONTROL.

AU ne control unic in the "OFF” position (See figure 175.)

against the "OFF” stop (figure 166), and the manifold fa) DESCRIPTION.—The cowl flaps are

pressure maodifier lever on the cockpit throttle quad- y controlled by the cowl flap control assembly

rane in the rear position, allowing 3/16 inch cushinn is mounted on a bracket attached to the right

b. Tighten the set screw on the engi it wall at station 3. The conteol lever is con-

which

121
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doors is obtained hy a three-way system of push-pull
rods and belleranks connecred o the cantrol lever,
The control lever rack has three noiches in
which the spring-loaded latch of the control lever is
engaged o lock the control in either the “FIL.

TERED", "HOT" or "COLD" position. (See fig-
ure 28, m
(b ADJUSTMENT OF CARBURETOR AlR
- : CONTROL.
{See figure 173.)

1o With the aic conrrol lever in the filig
or top position in the rack, door (A} must seal &
vertical position and bear righely against the ad
I

ble stop.
< & Ll g 2. Door {A) must seal firmly in cthe
DEGREASE INCREASE tal position when the control lever in the coc
R.P.M, R,P. . the bottom or cold sir position,
3. When the cockpir air con :
the center or hot air position, door [A)
tightly,
4. Dwor (B} must lie Aar agai 1
the control lever in the cockpit @fin eith ;
: air or filtered air position,
Figure 17B—Auwtomatic Control Rotchet 3. Dwoor {B) need not seal@Fhen nircl
lever is in the hot air position,
nected by adjustable push-pull rods and belleranks to a 6, Dwoor (C) must seal fiem n control
torque which is held by support brackets just forward lever is in either the cold air or the filtercWair posi-
of the wing leading edge. The cowl flaps, located im- tion. .
mediately afe of the forward botom cowl, are con- 7. %When the adjust o are completed all
nected by two adjustable links to belleranks on the controls will be locked and 4 ir,

torque tube.

The cowl flap conte
any selected position by n
finger larch. The finger
of the control lever. An
the control assembly
which the control lever shi csfl for the different {a) Operate the
operating condition i
"CLOSED", "HIG

(bl A
TROL.—The c

4. PROPELLER.
er may he locked in (1) DESCRIPTION.—
tehet rack and a stant speed 11 foor diame
near the grip installed on this airpla
is provided on (2} REMOVAL-—

e position ac the airplane:

clectric con-
aded propeller is

e propeller from

r o maximum  low
or plate is marked: picch,

L CCOMBAT-CLIMBT, (&) Remov wand secrion of the en-

WS@: figure 29 - gine cowl and wo the hand holes in the
F COWI FLAP CON- forward enpllie gow! '8 e,
. auxiliary lever assem- ote
ssembly must give full and The carbug@for air tWer box installed on che

of gine compartment aft of
lkhead must be removed
brough the handholes in
bulkhead and the spinner
en removing the nose cone,

nrire are of its travel right si

-owl flap control lever so
gage the sixth notch from
racl.

control rods sufficiently o

tour position with the bottom :
P Rem e three screws which hold the

e engine fronr bulkhead, Loos-
ps at the hose connection between
hox and the air ineake duct on the

Lift out filter box complete with

nd safery all control linkage.
ETOR AIR CONTROL.
IPTION —The carburetor air €on-

trol lever is arached to a bracker on the right upper g clamps.

longeron just aft of fuselage station 3. The single con- Disconnect the flexible conduit from the -
trol lever contrals che position of three doors in the ush holder cap assembly.

carburetor air intake duct for admitting either filtered, dj Remove the safery pin from the top and

hot, or cold air w the carburetor.  Concrol of these hrush holder larch assembly,
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POWER UNIT —
24 VOLT
rB7-42 -529
BULKHEAD
BT-42-526 LOCKING PIN
5TUD (3) ASSEMBLY

LOCKING E Ty
PROPELLE AFT/NUTS =

528 87-42 HUB =
RLC) WY (2} NOSE SE . ASSEMBLY

Ty

Figure 17%—Propeller Assem nf View
aise the brush holder latches and remove

flange of the propeller power unit assembly.
plder cap carefully w avoid damage ro the Lty

the power unit assembly, the synthetic rubber

. d the grease seal from the propeller shafe
{f} Remove the three elastic stop nurs acac

ing the spinner nose cone to the aft section and
move the nose cone,

{A} Remaove the locking pin assembly and che
locRing sleeve, install the extension put with pin, in-

sert a bar completely through the two holes in the
{r) Remove the cap screws and the three

* TED 123
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(i) ‘The propeller may now be removed from
the propeller shaft. Exercise extreme care when re-
moving the propeller to avoid damage w the propeller
shaft threads. The propeller weighs approximately
375 pounds. Therefore, it is advisable to use at lease
three men to remove this assembly, Place the propel-
Jer in a suirable buck, NEVER allow the end of the
blades to support the weighe of the propeller.

(31 TO REMOVE THE AFT SECTION OF

THE PROPELLER SPINNER FROM THE
PROPELLER HUB.

{a} Remove the ten Aush-head screws from the
three cover assemblies on the outer surface of the
spinner aft section and remove rthe covers.

() Remove the outer circle of screws from
the rear of the aft bulkhead. DO NOT DISTURB
THE INNER CIRCLE OF BALANCE SCREWS.

fc) Remowe the aft section of the spinner
from the propeller hub. -

(49 TO REMOVE THE AFI BULKHEAD
FROM THE PROPELLER HUB,—Remove the nine
nues and bolts from the inner flange of the propeller
hub and lift the bulkhead from the hub.

(5) .TO ASSEMBLE THE AFT BULKHEAD TO
THE PROPELLER HUB.—Flace the afc bulkhead in
position on the aft side of the propeller hub and in-
stall the nine bolts attaching the bulkhead o the hub
flange. .
i6) TO ASSEMBLE THE AFT SECTION QF

THE PROPELLER SPINNER TO THE

PROPELLER HUE

The propeller assemblffon each a1
been statically and @namically
After any damage w
which may have
must be rebalan

f the spinner assem-
te correct assembly
e sratic and dynamic
ere assembly: A meral
g inside of the spinner afr sec-
sith a similar meral marker
e spinner aft bulkhead upon
ade covers and the blade
¢ spinner afr section are
marked " "B, and "C7 and the covers
" must be insralled in the blade opening hav-
cing the same letoer as the cover: the nose cone
is dowelled and can be inswlled only one
way.
fa) Install the spinner aft section over the hub
and propeller blades. Be sure the marker on the syl
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ner aft section is opposite the marker on the spinner
aft bulkhead,

() Install the outer circle of screws in the rear
of the spinner aft bulkhead attaching rhe spinner afc
section to the bulkhead.

fe) Install the chree propeller blade covers in
the blade openings in the spinner afr scetion. Be sure
each cover is installed in the opening for which it is
marked.

{7} TO ASSEMBLE PROPELLER BLADES T
: PROPELLER HUB.

free from any metal chips or other foreign m,
{See figure 182,} Coar the thread with a mixc
70 percent white lead and 30 percent lubricating
Remove the locking plates which have

rarily installed on the nus of the loose blgg
No. 1 blade is numbered on the retaining
blade must be assembled in the No. I hub
No. 1 blade is opposite the master siling o
and the Nao. 2 and No. 3 blades are pl ;
in the hub as facing the front of the ufii
182.) Each blade has a gear backl
shims are not interchangeable. Place
in the correct hub barrel with the chamfer to

hub center.

FEMGIL LINE HUB MAAREEL INDEX -

o

—Febpeller Hub Indices and Moster Lug
Slot

MASTER LUG AND BLADE NUT
t the propeller blade inwo the hub bar-
icrew ench blade nue inwm the hub uncil one-half
eads arc ¢ngaged. With semeone EXErting
1 purward pull on the blade, tighten the blade nut
e spanner wrench provided and approximately

{}

fa) When this assembly rakes place, make N
that the chresds of the hub and blade are clean and
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@ rten r.ll:l'l.l.['lli:l b]’ﬂﬁ.ﬁ }]ﬂl’['lmﬂ_l', l,.ll:'l.t:i] tl:'l.e 1_'.|ﬂli"t I'I:'IEI.I.'_L'.ﬁ o
the slots of the blade nut and hub line up, (See Ggure
180L) If there are no paint marks, tighten the blade
nur vncil ic is barely possible o raen the blade by
hand. A check should be made with a wooden blade
wrench o make sure the blade will rorate afrer bring-
ing the rwo slots in ling with each other. Insert the
Tock lug in lined up slots, screw lug into slots securcly
and lock with lockwire,

Mote
The lug which goes into these painted slots
is known as the master lug.

{r) HUB BARREL INDICES.—The propeller
hub barrels are indexed on the face or front side of
hub in order to correctly position the blade sector gear
for receiving the power unic. Since the indices on the
blade sleeve have proven more or less inaccurate by
field personnel, the following method which is now
being used, has proven itself simple and sufficiently
accurate, Proceed as follows: with the hub and blade
assembly on a flat sucface, with hub face up, place a
straight edge across the face of hub from the hub
barrel index ro the ceater of the power unit contact
directly opposite on the other side of hub. Draw a
seraight pencil line along the straight edge from the
hub barrel index to the engine shafc opening of the
hub. This can be repeated for the second index or hub
barrel. When drawing a line for the third index, the
line must run berween the two power unit contaces
which are directly opposite the third barrel. (See fig-
ure 180.) Afrer these pencil lines have been drawn,
a vertical line is dropped into the engine shaft open-
ing in order to brigg the pencil lines close to the

Figure 181—Brushes and Housing

Nate
The positioning of the blades is done when
the hub and blade assembly is mounced on
the engine shali, otherwise, the setting of the
blade secior gears would be disturbed in
handling and assembly to engine shaft.
(dy TO ASS5EMBLE PROPELLER TO ER

SHAFT.

{a) There are two poines to make surel
placing the propeller and hub assembly on
peller shafe, namely: make sure that th
been removed from brush housing (re
safety pins, unsoap and lift oue br
151} and that the engine propeller
turned so that the master spline is ar the
the master spline of the hub at the b
matching or alignment of chese 1
will be easier to align. (See figure 1
propeller shaft with varno and 9 : :
splines with castor oil. The shatg ads are painted
or coated with anti-seize thread

i/ EL ) Ar'l

SlMASTER SPLINE

Figure 182—Master Spline
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- gT-1141 PROPELLER SHAFT NUT
_E)(TENSION TOOL

" Figure 183—Installing Propeller Shaft Nut

(b} PROPELLER SHAFT NUT —Just before
assembling propeller to engine shaft, install grease
seal, split cone, and propeller shaft nut in hub,

Mote
The halves of the split cone must be placed
over the propeller shaft nut, and the cone and
nut are installed as a unit. Place propeller
assembly on to propeller shaft and tighten the
propeller shaft nur securely with the pro-
peller shafr extension nut provided. Use a
round steel bar (approximagely four feer
long) inserted compl i
holes of extension n
{See figure 183.) Ins
ing sleeve and locking

[ P RINGS.—At
to the four top brushes

this point, apply prus
of the brush unit and pl
ith the top and botom
es backwards and for-
ow clearly how the
b slip rings.

e slip rings. If the
g the slip rings, shims
allation behind rear cone
sing as required. With the
ly positioned, install safery
housing snaps.

Note
slbrorrude 3/8 inch or less from

brush holder, they should be replaced.

(d) SETTING OF BLADE SECTOR GEAR.—
As the propeller blade is rotated into high pirch angle,
the leading edge of the third woth of each blade secror
gear is brought up o vertical center line as explained
in paragraph (7), (¢), preceding. (See figure 184.) o
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Maote
A wooden blade wrench should be used if
biades are stiff or difficalr w tuen.

WARNING

If the blades are not properly set or posi-
tioned, the power unit will not mesh into
blade sector gears. The above blade position-
ing is for P-i0N series starting with ATF42-

104420, &
(9 TO INSTALL POWER UNIT SEALS
CONTACT POINTS.
fa) Before assembling power unit to hub,

make sure that the fele or grease seal has heen d
in castor oil. This will prevent moisture s
through the breather holes of power unit housif
severe corrosion inside of power gear, QRlace
grease seal into power gear opening. Place g
seal in seal groove of adapter plate just
pOWEr gear.

Mote -
To prevent deterioration, remove
this seal each time power unit @§ re
from hub. Clean the contact on hu
and power unit,

ol

CAUTION
The contact points on the hub must coincide
with the contact points in pgwer unit. Place
power unit over engine :
against the hub. Secure t
hub with the six atcachi
wire them together.

PROPELLER HUE INLE

REMCIL LINE BLADE SECTOR GEAR

Figure 184—Sector Gears Setting
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CAM : o ~  COMMON
e @ 'hﬁmhxg RETURN

CONTACT

HIGH ANGLE
SWITCH

CONTACT

.-\I b
o GLE
QT&GT

ADAPTER PLATE i
P ~—GASKET

POWER GO

E SEAL
%!-’ B g | _
Q \' / ;5 SNAP RING

Figure 185-Power Pitch Position
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(10) TO ASSEMBLE POWER UNIT — LOW RELIEF FITTING (REMOVED)
PITCH POSITION. RELIEF

(4) WWhen placing a power unict in the hub,
the power unit must be in low pitch position. If there
is any question of this low pirch position, proceed as
follows: as facing the power gear of the power unit,
remove the three countersunk flac head screws and
snap ring with a screwdriver. Remove the adapter
plare and its gasker. Ac this poing, the cam and con-
tacts are clearly visible. (See figure 183.)

{B) If the low angle cam is not touching the
low angle switch contact, the power uwnit is not in low
pitch position,

CAUTION
Unlock and remove the two mechanical low
stop plug boles and stop plug unit. (See fig-
ure 186.) This is done to prevent damage o
the speed reducer, should the current carry
the cam beyond the stop pin limic.

PLUG STOP UNIT

T

S, =S

POWER UNIT

S T T T

PRESSU

g

Figure T187—Hub on

{113 PROPELLERQHUB

{a} Tlsing the ck ficrings alternately, fill
the hub with Specification -, Grade AA, grease
with a pressure gu e rwo Zerk fetings are lo-

cated on the speed pwer Unit) housing just
forward of the f hee, " (See figure 187.)

Occasionallyfghe gre3Sges firting will stick, and as
a precautionary re, the relief fitting 15 removed
[0 Prevent an excessi sure occurring in che hous-

oLTS ing resultin it seals. (See figure 185.) Fill
the hub unif@rm@iNBrwise an air pocket may occur
feal Low Stop Plug causing che out of the relief fitting open-
ing before ompletely filled. For airplanes
lolt battery, touch one end of operatin climares, it is advisable w use No.
w angle switch conract, With 2 greasel ReplaceW@lief ficting afrer hub is complerely
the ol sry lead, make and break contact with filled.

the n contact until the cam just ouches ER UNIT LUBRICATION.—Curtiss
the tch contact as illustrated in figure 5p er ofl conforming to Specificacion AN-O-4
18 init is now in low picch position. is lulkicate the power unir assembly. This oil
Repla fd adapter plate and fasten with the le st checked every 50 hours. Check the

k flac head screws. (See figure 185.) ail lows: remowe the Aller plug locared near

ant of the housing. Rorate the propeller until
pening is approximarely 20 degrees below
he horizoneal center line of pawer unit assembly wich
irplane at a ground angle of approximately 12
o mark "0 on housing. Replace stop plag degr r eighe degrees below the horizontal center
bolts and lockwire together, 'S ine when the airplane is levelled (il up). In either

128 N

CAUTION

Replace the mechanical low stop plug with
the mark 0" (or dot) on stop plug adjacent
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FILLER PLUG HORIZONTAL GENTER LINE

FILLER PLUG QPENING

Figure [88—Power Unit Lubrication

of these positions, the oil in the speed reducer should
he visible ar the plug opening, if nog Al at chis plug
opening until proper oil level is reached, Replace filler
P],ug and lockwire.

e, STARTING SYSTEM.

(1) Engines in aigplanes AF42-10442% through
AF42-1053639 are ¢
eroa starcer. Whe
hand crank must
starter engaging
for starting engines

been energized, the
fore actuating the
bplicable instructions

sequent, are equi
bination electric ing
secrion IV,

ine 15 'liquid cooled, using ethylene
MN-E-2, as the coolant liguid. A
mp located on the bottom of the
supplies coolant w each cylinder
%, one locared ar the coolant jacket
er at'the rear of the cylinder head. The
of the pump terminaces in a tee with two
ind 15 connected by pipe to the dual in-
linder block. The coolant is admitred
of the cylinder block through an inlet

rel which meters the coolant flow., The inler at th
rear of the cylinder head provides a direct rapid fl

Section |V
Paragraph &

engine through the owtlet in frono of the cylinder
head and is conveyed through pipes to the coolant
radiators where the heat 15 dissipated before it is re-
turned o the coolant pump and recirculared through
the engine. A coolant expansion tank mounted ac the
highest position on the firewall provides a head and
insures & constant supply of coolant ligquid o
pump,
(2] COOLANT EXPANSION TANK.

fal DESCRIPTION. (See figare I
I. The coolant expansion tank is 10
by a strap and bracker assembly to the foggar

center part of the firewall. It has a o
3.5 US (2.9 Imperial) gallons, The filler caf 18
of the expansion tank and is accessible
access door in the wop engine cowl, Tl
part of each cylinder block is vented
expansion tank. The overboard vgor ling
the filler assembly on the top of T
tank to the right side and oue thrg
engine cowl

2. In airplanes AF42-104
1004828, a spring-loaded l-n-e-’ar i
porated in the fller cap. This v ens when the
pressure in the cooling system @ceeds atmospheric
pressure by 15 pounds per : inch. DIxcess pres-
sure is vented through the ove venr line. A
small vacuum relief valve is provided in the filler as-
sembly and opens when the armospheric pressure
exceeds the pressure | system. (See deeail A,
figure 190.)

3. In airplan
an altitude compensater
porated in the fill
accomplished Ly
highly evacuared.
collapse the belld
tive spring force

In
scribed in-p
mospheric p
valve offopen &
in the cas

rh AT432.

spring-loaded  wvalve de-
preceding, a decrease in at-
ws the cooling system relief

is altitude compensacing relief valve,
ing pheric pressure relieves the col-
i the sealed bellows, hence the in-
e to provide more force to sear the
sing force being dircctly propor-
ecreasing  armospheric pressure will
stant absolute cooling system pressure,

At sea level, wirh standard avmospheric
ol 147 pounds per square inch, this valve
pen when the pressure in the cooling system
aches 8.3 pounds per square inch gage. Excess pres-
is vented through the overboard vent line. A
small vacuum valve also in the filler cap connects the
t passage directly to the tank and opens when the

129
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FILLER .&SSEHEL‘:"———-_._______‘_‘_ ——  ENGINE JACKET
SEE DETAILS : VENT CONNEGTOR
A AND B !
',I'l .>_\
OVERBOARD INSIDE VENT PIPE

VEMT CONNECTOR

OVERBOARD VENT PASSAGES

Qo

FPRESSURE RELIEF 4

PRESSURE VALVE SET TO
RELIEF RELIEVE AT 23
VALVE SET

POUNDS PER SQUARE

INCH ABSOLUTE
PRESSURE

TO RELIEVE AT 15
POUNDS PER SQUARE
INCH ABOVE

ATMOSPHERIG

VACUUM RELIEF
FRESSURE

VALVE

AN 913-1D

aFfz-104828) : &
pETAIL B
FILLER ASSEMBLIES [AF 42-104829 AND

ITH COVERS REMOVED SHOWING SUBSEQUENT)
VENT PASSAGES

Figure 190—Coolant on ank Details
4 { D 131
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armospheric pressure exceeds the tank pressure by one
pound per square inch gage or less. (See deail B, g
ure 190}
(b REMOVAL OF COOLANT EXPANSION
TANEK.

. Remove the top and side engine cowls.
Hemove the skin from che lefe rear side cowl in order
to gain access o the coolant pump deain line.

2. Drain the coolant system ar the plug on
the end of the coolant pump drain line. (See figure
1700 ‘The filler cap on wp of the coolant expansion
tank should be removed o speed drainage, and the
airplane in its normal three-poine ground posicon.

3. Disconnecr the coolant vent line ar rthe
top of the expansion tank.

4. Disconnect the overboard venr line ar
the right end of the expansion tank.

5, Disconnect the coolant supply line from
the tank tf::[ng under the expansion ank,

6. Disconnect the rwo top connections of
the strap assembly holding the expansion tank o the
firewall, and remove the tank.

fe) REPAIR OF COOLANT EXPANSION
TANK.—The coolant expansion tank may be repaired
by employing the same precautions in cleaning and
using the same methads for repair as outlined for the
oil rank in section IV, paragraph 6, p. After the rank
is repaired, test the tank wnder water wich 20 puunda
per square inch air pressure,

fef) INSTALLATION OF COOLANT EX-

PANSION TANK.

I. Remnstall the
replacing it in the siea
tank on the firewall.

2. Connecr 1l 1
hose connection under (S igatank,

3. Conne U vent line at the
hose connection on mch, of the tank,

4. Connect vent line at the hose

5. Hg
coolant pump
wire,

p]ug in the end of the
the plug and safery

p and side engine cowl.
rear side cowl.
P —The coclant pump is

a cenurif ed on the botom of the ¢n-
gine accessor) and driven by rthe accessory
gear I o nt pump drain pipe and plug
Aare i = fefe side of the coolant pump body,
The safery wired to the drain pipe. (See
fig

AT RADIATORS,

TRAPTION. —Two coolant radiators,
upport and scrap assembly, are hung
on four shock absorbing mounting brackers which are
installed on the engine moune. The coolant radiarors
are cquipped with eicher aluminum alloy or copper
tube cores. The radiawors are vented o the frooo of
each cylinder block w avoid air locks in che rrln[i"urw‘.

contained inoa
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i) REMOVAL OF COOLANT RADIA-
TORS.—The oil cooler and coolant radiators may be
rernoved from the uil.'plam: as one complete assembly,
or cach unic may he removed separarely.

1. T REMOVE ONE RADIATOR,

a, Remove the side and forward borom
engine cowls, Sec section 1V, paragraph 3, b,

.  Drain che coolant sysiem throogh
two drain plugs, one in the botom of each co
radiartor, :

c. Hemove the safery pin and lo 1
turnbuckle which holds the air seal on the ring
air exit ducr. Separare the seal from the exic d

d.  Disconnece the radiaror vent 1
hose connection on _the radiator.

e. Disconnect the two coo
hose connections on the radiator,

f. Remove the one bolc
cooler duct bulkhead assembly w the
coolant radiator.

g. Remove the nuts ’m
which hold the radiator strap assembl
support, Hemove the stirap assemb
coolant radiator from the airplane,

2, TO REMOVE THE OIL
COOLANT RADIATORS "AS AN
ASSEMBLY.

a, Hemove the sj
engine cowls, See secrion 1
the coolant system through

5, &, Dirain
in plugs, one

b, Dirain th
drain valve and the oil
c¢. Hemaow
vas air scal ac forward
d. HRem
rurnbuckles which

three serews from the can-

the air exic duct,

- pins and loosen the

air seals on the air exit

sgal from the exit duce

Dyisciitis rwo oil lines from che
nections, Heach the hose

ot cooler ﬂ’th by B NCeTinns,
clamps through t sess door in the lefe side of the
afr exit duct

f47 1 ct the venr line from each

CPALR OF COOLANT EADIATOR.
voairplanes equipped with 87-30-013
radiators, the following repair informa-
icalles

i, Clezn the radiztor core wich seeam far
‘2 hour just before making any repairs. The sieam
pass downward into cthe internal passages with
the ritWawor sa placed that the condensation will deamn

eely from the bortam,
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b. During the cleaning operation, the
core air passages must be cleaned of all foreign maz-
ter with a long core brush and steam or compressed
air.

¢ Visually inspect the coolant radiawors
for the following conditions:

i1} Tube leaks.

(2} Core surface leaks.

(3} Surface leaks between the core and
shell assembly.

(+} Dents in core or shell.

{3)  Buller holes in core or shell.

d. Test for invisible leaks, Submerge the
radiator in warm water with all opesings closed and
apply air pressure, not to exceed 50 pounds per square
inch. Bubbles will emerge from the points where
leaks are located.

e, Surface leaks on the face of the core or
between the core and shell assembly should be re-
paired with a soldering iron instead of a radiator
torch as excessive heat may loosen other soldered joints
or burn the core metal.

f. When emergency repairs are necessary,
individual tubes up to 20 may be plugged temporarily,

2. On airplanes equipped wich 87-440-1015
aluminum alloy coolant radiators, the only repair pos-
sible is to plug leaky rubes up to a maximum of 60,

() INSTALLATION OF COOLANT RADI-
ATORS,

I, TONINSTALL ONE RADIATOR.

a. Place the coolant radiator in the sup-
port, install the radiator suppore seap pad under the
straps, where necessa

thick sponge BeCne
adeh o

e strap and abour 11

b.

bole attaching the cooler
to the bracker on the coolant

the radiatar.
the air seal over che ring of the air
exic i the turnbuckle and safery wire.
e sure the drain plugs or drain cocks
ant radiators are safery wired,
;. Fill the coolant system. See section 1V,
L f, (3, following,
Install the side and forward bottom en-
See section 1V, paragraph 35, b
TO INSTALL THE OQIL COOLER AN

COOLANT RADIATORS AS

ASSEMBLY,
a. Assemble the oil cooler and c©

radiators and install 2s one assembly,

paragraph

Section |V
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Is. Lifr the cr:-mp]e:.e radizcor assembly ia
position and install cthe eight bolts artaching the as-
sembly to the four radiaor mounting brackets an che
ENZIOE Mount,

. Connect the two coolant lines ar the
hose connections on each coolant radiarcor.

d. Connect the coalant radiator vt 10
at hose connection on each radiacor.

e, Connect the two oil line the
cooler at their hose connections near the
t. Imsrall the air seals owe & al

duct rings. Tighten and install the safe
warnbuackles.

g Install the three screw
canvas air seal to the forward end of

h.  Be sure the oil "Y'
closed and the drain plugs or i
cooler and coolant radiators are s
i Fill the coolant sy
paragraph 6, {, (5}, following,
i Fill the oil fgpiem.
graph 0, g
k. Install the oo
cowls. See section IV, par h 3, b
{3} FILLING THE CCx i SYSTEM.

feal A certain amount of ar will be lefr in
the forward cylinder jackers when filling the cooling
system in the three-pog sition, Consequently the
expansion tank must M3 the tap. The system
will hold approxis US (129 Imperial)

ttom engine

gallons,

ih)  Inspe oolant system for possible
[eaks,

(e} Rej cf cap on top of the coolant
expansion tank cure it with safery wire,

g LUBRI STEM.
) G DESCRIPTION,

e} THROUGH ENGINE.

i ows from the botom of the oil
rank chr a supply line in which is incorporated
the Y™ drai o the oil inlet connection on the
engin igacirculated by one pressure pump and

il tank by two scavenging pumps of

spur-gear type,

e oil supplied to the pressure pump
il tank is delivered ro the exterior of the
strainer through a spring-loaded check
preventss oil flow from the rank o the
en the engine is not running. A pressure
nly one pound per square inch from oil pump
o) the valve is necessary o provide check valve

spon§e in opening.

3. The oil strainer is equipped with a safery
by-pass valve set 1w open ar a pressure of 100 pounds
square inch,

4. il pressure ac the outler of the ol
strainer is transmitted to the piston of the adjustable
eliel valve, which by-passes excess oil directly from
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the outler to the inler of the pressure pump. This
arrangement maintains a constant oil pressure in the
engine, The reliel valve is accessible, for cleaning or
oil pressure adjustment, without removal of the oil
pump.

5. il is discributed from the strainer our-
let to the moving parts of the engine. A large tube in
the crankcase upper half is connected to a drilled
passage in each main bearing web, conveying oil to
the main bearings. The main bearings and crankpin
journals are firred with aluminum alloy plugs and are
all interconnected to carry oil w the connecting rod
bearings from which it is thrown to lubricate the
cylinder walls and the piston pins. A-eontinuarion of
this tube provides oil for the bearings of the reduc
tinn gear pinion, the spray on the reduction gear, the
propeller governor, and the governor drive bearings.

6. A branch from the lead to the crankease
tube carries oil o the inclined shafts of the camshaft
drive and to the magneto drive shaft bearing. Oil is
carried through the inclined shafts o the camshalt
locating bearing where it enters the hollow camshafr
for Inbrication of the camshalt bearings and the valve
mechanism from a hole in each journal and in the heel
of cach cam,

7. Three oil passages distribute oil from the
oil strainer outlet to the supercharger and all accessory
drives conrained in the accessories housing,

8. 0il drains through passages at both ends
of the camshaft compartment to the crankcase, In
level or propeller-end-up positions, all oil drains w
the oil pan and is scavenged by the main scavenge
pump from the accessemiss and of the oil pan. The

el in the reduction gear
plug of the reduction
low in the forward
using so thar oil will
al positions. The dis-
sard scavenge pump is carried to
venge pump so there is but

housing and 15 Jdrife
gear pinion, s
portion of the re
be scavenged _in
charge from

ge pumps circulate the oil
let through the oil termpera-
il cooler and back to the oil tanls

R.—The oil cooler {sometimos

and strap assembly under the two
thermosratically controlled rocary
re control valve mounted on top of
trols the flow of oil from the engine
= o1l cooler. In operation, the helix bi-
pstat rotates the rotary valve, allowing the
e flow through the warm-up passages or
seccion of the oil cooler depending upon
ng conditions. The oil cooler is equipped

{3y OIL CODLER BLANKET. (See figure 19
—A one inch oil cooler blanket ring, part No. §7

il temperature regulator) is con-’

Section IV
Paragraph &

OIL GOOLER BLANKET
87-46-72|

is installed simply by
housing againse the f
pressure will hold i . The blanket ring pre-

ough the outer portion

permits it o cir
blanker ring shae
temperature
ANy TesEson |
o ‘ 047 F

o,

talled when the ground air
(+15.8°F) or below. If [or
pil temperature is in excess of
cooler blanket should he re-

RIPTION. —The oil tank 15 located
I and forward of the armor plate in-
tipn 2 and 15 accessible by remowving
cover berween the firewall and wind-
il tank contzins a hopper which keeps
in circulation and returns the same il o the
wut mixing it with all the oil in the ok,
withdrawing additional {fresh oil from the tank
readéd. This 13 an aid in WArMming up the engne

a helps in eil dilution. Two vent tubes, one

e right and the other from the left side of cthe
cnwine, connect to the tank at a single union. The oil
is equipped with a pendulum assembly at the oil
outler which has a travel vertically of 75 degrees and
rizontally of 15 degrees cither side of the pendulum
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center line. ‘The pendulum assembly is designed so
that the mouth of the pendulum is always below the
oil level in the tank regardless of the flight atticude of
the airplane, thus insuring a constant Supply of oil ro
the engine oil pump.

: The tank capacity is 8.75 US (7.3 Imperial)
gallons. The tank should be filled to the wop of the
fller neck before each flight. The filler cap is reached
by means of an access door on the left top of the fuse-
lage forward of the windshield. (See figure 25.)

{b) REMOVAL OF OIL TANK.
1. Drain the oil tank through the oil "Y™
drain valve and the oil tank sump drain.

Mote
The oil "Y" drain and the oil ank sump
drain are accessible through the rwo access
doors, marked “OIL DRAIN" that are located
in the air exit duct just aft of the cowl flaps.
2, Drain the oil cooler,

Note
" The oil cooler drain plug is accessible through
" the access door marked "OIL DRAIN—

COOLANT DRAIN" on the bottom of the
= Ubath - tub” cowl.
o 3. Remove the fuselage forward plate cover
berween stations 1 and 2.

4. Disconnect the vent and the oil return
line at the top of the vil tank, Disconnect these same
two lines at a point forward of the firewall and below
the coolant rank and remove these lines from the fire-

¢ gua sighe and
the four bols
which hold the gun sig

6. Disconnect

cradle assembly by re-
moving the fd it to the firewall and

armor plate,

radle by raising it up straight.
AND DISASSEMBLY OF
NK PENDULUM.

wove the ten screws that fasten the
cover to the tank plate and remove

the pendulum assembly with one
hand thrd e bottom inspection hole while re-
moving the six screws which artach the pendulom
assembly to the oil ourtlet plate.

3. Carefully remove the pendulum assembiy
through the inspection hole, If disassembling more
than one pendulum at a time, it is very imporant to
keep the parts of each assembly together bwn‘se 0
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the close tolerance of the parrs, insuring a snug ft of
the base of the pendulum and a complete freedom of
movement of the pendulum without binding in its
operacion.

4, The pendulum may now be disassembled
by removing the three nuts that fasten the base w the
pendulum.

fd; REPAIR OF OIL TANE.

1. Minor damage to the tank skin ca
successfully repaired wherever soldering or weld:
equipment is available. Whenever strucrural d 1
has occurred to o tank, send it to a repair depot
the necessary equipment is available for such repairs.

2. To eliminate danger from possib i
tion of explosive gases when repairing aird
tanks, the following precautions must be rak

a. No repairs requiring thegapplics
heat will be attempted on oil tanks inS
airplane, '

b, After removal the oil
flushed for 15 minutes with hot er ent
bottom of the tank and overflowrdg

c. After flushing with ghot clean

the oil tank with live steam, passing the steam trough
the tank for a minimum period hour. The
tank will be mounted so that there is ning at

the top and one at the bottom, at the lowest point of

the tank., The live steam will be fed in at the wop

opening and allowed o esc ough the borrom
opening. All other opening e dhosed.

WAR

Mever use a hot so
tanks without usin

iron to solder oil
sly described
or  the following
iron could ignite

d. Fl
of the tank and o
one hour, 1 i1
the damaged po
with warm w

er through the borrom
r a minimum period of
os except the one nearest
f the tank and fill oearly full

he tank so that the unplugged
ed surface will be at the op.
tank in chis posicion add water
or crack to be repaired so thac
fr for the formation of explosive

paint remover or any combustible
ig cleaning will be done prior to flushing
the interior of the rank.

The repair work should be done as

Safld in excess of this period will be recleaned
efore applying any heat

qd
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g. Welding of oil tanks that have con-
tained oil will nor be arrempred near any combuscible
materials or in any building containing such marterials,

3. TFailure in an oil tank can uwsvally be re.
paired by simply welding the crack. The paint coat-
ings should first be removed for a distance of at least
three inches all around the crack. This can be done
by the application of paint remover.

4. Deill a small hale (3/64 o 1/16 inch in
diamerer) at each end of the crack to prevent its pro-
gression under the welding heat or afrer the tank is
again in service, The welding can then be accom-
plished, using an oxygen-hydrogen flame. The flame
should be adjusted to a neutral condicion with che
hydrogen gage set about five pounds perc square inch
above the oxygen gage. A filler rod of the same ma-
terial as the tank shell can be used, although five pere-
cent silicon rod, if available, is generally easier to han-
dle and gives better resulis in complicated welds.
United Seares Aluminum Company Flux 22, or equiva-
lent, should be wsed. It is mixed to a paste condition
with water, the surface to be welded is coated with i,
and the rod dipped in it. Enough heat should be applied
to form a bead on the inside of the joint being welded,
but care should be exercised to prevent melting holes
in the mawerial. A good practice o follow is o weld
from each end of a crack toward che center to prevent
the crack's progressing ahead of the flame,

5. Before installing the oil tank in the air-
plane, test the tank under warm water with five pounds
per square inch air pressure in the tank.

el ASSEMBI.Y AND INSTALLATION QF
OIL

I. Replag
base to the pendul@im,

2. Caref
through the inspe

3

ver and ten screws that
tion cover to the tank plate.

ON OF OIL TANE,

clean the inside of the wmnk with

his tank on the padded and as-
ings in the fuselage,

acing the four nuts holding it in place.
noect the oil tank sump drain on the
the tank.

onnect the elbow fitting at the botrom

! Connect the engine oil supply line to the
elbow on the bortom of the rank.

&, Connect the vent and oil return 11
at the top of the oil tank and at a point forwar
the firewall and below the coolant tank.

&
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8. Replace the gun sight and gun sighe sup-
port with the four bolis halding the gun sight support
to the armor plate.

1. Tigheen and safery wire all connections.

Il. Replace the fuselage forward plate cover
between stations 1 and 2.

12, Close the "Y" and sump drain cock an
safety wire,

7 BT TR

airplanes AF42-1

h on the main switch panel.
operated oil dilution valve is
enter of the frewall on air-

insealled on
planesgd F42-1

trolled fre cockpit by a push-pull control under
the main swit *. (See hgure 193)) )
T il"dilution valve introduces fuel oh-

witkarburetor into the oil inlet line at
valve, The oil dilution system is
a cold weather start 15 anticipared.
dilution procedure for the P-40N series
iven in Technical Order 01-25CN.30,
Weather Operations and Maimenance Instruc-
¢ P-40IN Series Airplanes.
1. PRESSURE TRANSMITTER.
DESCRIPTION. — For  airplanes AF42--
24 Bhrough AF43-23151 the type A-1 diaphragm
pressure transmitter is installed and is ace
tached to the right engine mount. (See figure 194.)
urpose of the transmitter is to transmic the en-
gine oil pressure to the gage unit on the instrument
rough a liguid medium having low viscosity. The
e between the oil pressure gage and the ransmiter
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LOCK NUT
FILLER PLUG SERWVICE WITH
HYDRAULIC FLUID SPECIFICGATION
AM-VV-0-3E8 (RED GOLOR}

b ,.-fl i' . b E
DIAPHRAGM CENTERING - ADJUSTMENT
TO ENGINE PRESSURE CONNECTION

Figure 194—0il Pressure Transmitter
{AF42-105929 through AF43-23151)

is serviced with compass Lie Snecification AN-YV-
C-551; the line berwee
sure connection on tl
draulic fuid, Specificafil
For AF43-23152 and s
mitter is not instal
serviced with hyd

oF ¢ oil pressure line is
id, Specification AN-YV-
eans of a hand gun

ansmirter chamber with com-
ock nur (5) from the threaded
hen push the shafr in w the

at the end of the shaft is set firmly
ragm as shown in figure 195,

3 pain access to the bleeder cap (C) of
the il pressure gage line, remove the rwo reaining
screws in the top of che instrument panel and tip the
panel assembly aft o obrain sufficient hand space.

3. Remowve the bleeder cap (1) and inscall a
threaded bleeder tube (2) in place of the cap jud

-~
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removed, Allow the other end of the bleeder tube to
terminarte in small bleeding liguid receprable i3,

4. Fill the small hand gun {7) with compass
liguid, Specification AN-VV-C-331 and attach ac (8)
on the transmicer. Slowly operate the hand gun to
force the liguid up through the transmiccer and the
oil pressure gage line and out through the bleeder
tube intn the recepracle. With the bleeder tube belogy
the surface of the liguid in the receptacle, operatC
hand gun until all air is expelled from the line
the compass liquid flows evenly out the bleed
Disconnect the bleeder tube (2) and reinswall «
{1}. Disconnect the hand gun from the filler &
tion (8) of the transmitter and replace the c3

its normal position by turning the
counterclockwise until the shafr can b

Tighten the lock out (3).
6. Return the instrument pa

inal position and inseall the retaiffingpscre

7. To fill the transmirtegych n the
opposite side of the diaphragm the engine oil
pressure inlet line with hydranli proceed as
follows: :

a. Disconnect the engine oil pressure inlet
line (H) at the connecrion o Zine.

L. Remowve the
transmircer front chamber,

the top of the
hand oil squirt
carion AN-VV-
into the transmitcer
h the chamber and

c. Whe
clean, reconnect t
continue to inject
line are filled. Refbace thefplug (4) and safery wire.

The transpi¥regis ni ady for operation,
g, 'I'Nﬂer must be serviced every
50 hours flyig timgwith a new diaphragm and fluid

in both cl

CAUTION

ible danger to the diaphragm,
ressure used to inject the compass liquid
t exceed 20 pounds per square inch.

is completely drained, the following pro-
is recommended, Fill the ok to the top of the
filler né®k. Stare che engine, run until the oil tem-
aoure is approximately TOTC (158°F), wait five
s, and then check the oil level, If necessary,
make additions o bring the level up o the neck,
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Ao FUEL SYSTEM. {See figures 196G and 197.)

(17 GENERAL DESCRIFTIOIN., — Three self-
sealing cells, one located in the fuselage and two in
the wing, afford the normal fuel tankage of the
P-40N airplane, Provision is made for the installation
of a belly tank and two auxiliary wing tanks for long
range flying. An engine-driven pump and an electric
booster pump, both of the G-9 type, provide pressure
for the system. A Lunkenheimer C-4 strainer, a five
port selector valve, complete vendilation, and self-
sealing tubes are the chief additional fearures of this
fuel system.

2y TANKS.

fa) DESCEIPTION —FEach of the two aux-
iliury wing ranks holds 225 US (187.5 Imperial} gal-
lons, The capacity of the other tanks is given in figure
[97. The wing tanks are located beneath the cockpit
floor; the fuselage tank is to the rear of the pilot
immediately aft of station 5 bulkhead, The belly tank
is fastened to the bomb shackle beneath the wing on
the center line of the airplane, the auxiliary wing
tanks to the outhoard wing bomb carriers. (See figure
198.)

All tanks are vented to the atmosphere. The
wing and fuselage ranks vent lines drain ar a “gang”
drain in the trailing edge of the wing fillet on the left
side of the airplane. A vent line connecis the car-
buretor fuel chamber to the top of the fuselage tank.
This venr allows air to be expelled from the top of
the carburetor fuel chamber when it is being filled
and prevents vapor lock. The passage is closed by a
check valve when the chamber is full.- All fuel tanks
contain an internal division system to trap fuel in a
bank or side slip, 2 ample available fuel in
such maneuvers. . :

(b} TO

1. Drai

MOVE

BELLY TANK.
ough the drain cock

on the bottom of

precautions ofprevent fire or explosion.

Have at least re extinguishers within reach.
2 Un il drain access door on the

right side of the and loosen the two clamp

ficcings o rubber hose connection on

the fuel the selector valve. Take the

rom the tool kit and inscall it on
ector valve line,.

tton the fuel tank drain-access door
supporting the tank ac the forward
insert a hand in the access door opening
on the release lever ar the front of the
procedure will release the carrying
w the tank to drop free of the shackle.
; = caution when removing the belly tank
not to damage the short feed line connection on o
of the tank. Remove the tank from under the airplan
and if the tank is not completely empry, he sure
keep the tank upright undl it is thoroughly drai

be sure that all safery airplanie cente

the two nuts and washers from

Section 1YV
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Spilling fuel creates a dangerous fire hazard, and
extreme care should be exercised to guard against i,
If fuel is accidentally spilled, clean it up immediately.

fe} TO INSTALL THE BELLY TANE.

I. If the sway brace channels are not in-
stalled in the wing panel, install them, The r
channels are installed on web 2 at 16.375 inchdir
the airplane center-line. The rear channels e
stalled on web 3 ac 16.78 inches from the a Pl
center line, :
2. Unbutton the front tanlk fuel
door on the keel fairing and insert a h
release lever back until the carrying h

3. With 2 man at each end
tank, raise the tank and guide the fuclfipp

top of the tank into the synthetic rublgr fitting @ the
botton of the exit duct forward of theheomb clle.

4. Ramse the tank u the wp
of the tank are inseried in the he homb

shackle,
- 5. Insert a hand thro uel drain

access door, push the tw&a ing up o che
lock position and pull back o case lever on the
bomb shackle approximately@bne intWlo engage the

carrying hook locks.

&, Unbutton the il cess door on the

‘right side of the exit duct. Working through this

access door remove the synthetic rubber cap on the
fuel line to the fuel cog
between the tank lings
length of synthetic ¢
at either end of the b
thetic rubber cap §

-7 Inst
nels on the win
assemblies so tha

ock line with a share
Tighten the clamps
ection. Stow the syn-
it on the duffle bag.

race boards in the chan-
d tighten the front and rear strap
elly tank is in line with the

(b
I

fairin% |

Discomficet and remove the belly rank
sway braces. )

Hemn the keel Fairing,

ve the wing fillets,

1 the fuel cells.

. ouncee the vent lines at the top of
lls"above the upper wing skin.

emove the control cables and the belly

th

Remove fuel lines, fuel gages, and filler
All cénnections to the self-sealing fuel cells must

€ roln, otherwise they will be torn at the fittings.

9. Remove the filler cap on the filler neck
unscrew che filler neck, using tool §7-88-595,
inserting the tool into the slos on the circumfer.
f the filler neck,
1. Remave the fuel tank doors in the lot-
of the wing as a single unic as follows:

ED 143




144

Section IV

RESTRICTED
AM 01-25CN-2

-4574071  SUMP

87- 44-568 L STRAP 8, 87-44-5
3, 4- 567 L/R STRAPS 9, B87-423- WING FUEL TANK
B7T-45-071 SUMP 10 BT-423

RONT WING FUEL TANK
T-44-059 L STRAP

-44-05T L STRAP
I53. 87T-44-06TR §




RESTRICTED
AN 071-25CN-2

a. Withdraw the bols at each end of the
skid, which attach the skid o the macch angles.

b. Remowve all screws and bolis which
attach the doors to the wing, including the screws and
bolts through web 3.

11, Loosen the tank strap tarnbuckles and
remove the straps. (See Agure 199

12, Remove the fuel tank, from the tank
compartment taking care not to damage the fller
neck, gage, and vent line fictings on the rank. {See

figures 200, 201, 202, and 203.)

SUMP FITTING
Figure 200—Front Wing Fuel Tank—Bottom View

HAND HOLES —

MNoife

tion for removing the

IMOVE THE FUSELAGE TANEK,
Remaove the aft keel fairing and drain che
e tank,

CAUTION

Ex

Section 1V
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 VENT TUBE

vel Tank—Top View

and receivers ampihe es forward of the door, and
the top radi@ she tached to bulkheads 8 and 9.
Remove the ver and transmitter unit from
the Slﬁlf aft e agpess door if one is installed,

imb through the access door into the
nd nect the fuel supply line at the

fuselag

bottog) of nk, Disconnect the rear wvent line at
the t ik, Cut the lock wire and disconnect
the tu t the aft end of the tank and the rear
te at the top of the wank. Disconnect the

t the nur plate on the tank to the right

Remove the oxygen cylinder above the
tank at station 6 bulkhead,

5. Working from within the cockpit, re-
e pilot’s seat.

. Remove the pilot's headrest,

7. Remove the armor plate at station 5 bull-

Vi
ergise every precaution to reduce fire
hazards. ’
2. Working through the fuselage a
door, remove the duffle bag, the radio transmiffers ad.
. CTED 145
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4. Remove the bonding tabs, one on the
right side of the tank and the other on the filler neck.

9, Disconnect the eleciric conduit ac the
gage rransmiteer.

10. Remove the short pipe elbow from the
forward vent line on the top of the ank

FUSELAGE FUEL TANK
HAND HOLE

BT-45-08T7 R
FUEL LEVEL

eck cap and adapter. Remove
S@ound rhe circumference of the filler
neck of the fuselage skin and remove
ller neck.
Gve the hydrauwlic hand  pump
handle and s ¢ under the right rudder pedal

14. Remove the control stick and push-pull
rod and lay the assembly on the cockpic floor 1o ace
s a skid.

15, Remaove the canopy control crank on the
right side of the fuselage.

144 %E TE
s
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16. Remove the gun sight

17. Place the landing gear control handle in
the "DOWN" position,

I8, Place the cowl flap control in the
apen position and all other controls in their forward
positions,

19. Place a pad on the floor of the cockpit

VEMT TUE;!iE;\

FILLER MWECK

HAND HO v

FUEL LEVEL GAGE TRHY [t
t Frant View

Figure 205—Fuselage{Tank—

HAMND HOLE

FILLER NEGK:
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20, With one man in the fuselage o apply
a forward force and one man in rhe cockpir ro grasp
the tank ar the ransmircier and lift it over the bulk-
head at stztion 3, move the ok carefolly nto che
cockpit,

21, Mowve the ank as far forward as it will
zo and start to p the rear of the mank upward. Work
the tank back and up undl it is in a vertical posidon.
Lift the wnk straight up out of the cockpit. (See
figures 205 and 206.}

. Nate
On airplanes AF42-104829 and subsequent, it
will be necessary 1w remove the cockpit
canopy, the rear vision installatien, and the
plate on the rear deck in order to remove the
fuselage rank,

{gh TO INSTALL THE FUSELAGE TANK.

Mote
Extreme care should be exercised whea in-
stalling the fuselage wank so that damage w
the rank assembly, cockpir concrols and pipes
and fittings, will be avoided, Two men are
required o install the rank.
i, Before the installation of the fuselage
tank, check cver the cockpit for the following items:
a. Removal of flight conteol suck and
push-pull tulbe.
b. Removal of hand hydraulic pump
handle,
c. Removal of canopy control crank.
d.  Removal of gun sight
e. Remaoval of bomb-tank release and
arming contrals fro i

ad subsequent, the
ing controls are
wall. On airplanes
252, the locarion of the con-
o the left cockpit wall
e Army Air Forces,

In airplanes
bomb-tank re
located on the
prior to
trols will b

gear control handle in
flap conool in "GROUND

jnstallation of the fusclage tank,
age for the following items:
oval of radio equipment from top

Condition of all control cables, pulleys,
uit, and other installations in fuselage
selage access door,
Condition of synthetic rubber pads on
: lkheads ae stations O and 7. If these pads
are worn, replace them, Make sure the pads are i
place on the bulkheads.

d. Condition of all tank straps, synth
rubber pads, strap fittings and turnbuckles. Re

Section |1V
Poragraph 6

worn cubber pads, strap foings and  rurnbuockles,
Replace worn strap bolts or belis or turnbuckles have
ing steipped threads, If new straps are o be installed,
insert 2 strap holt in each tic-down fitting 1o test che
fit of the bolr, If the bolt does not fir freely, using &
punch amnd hammer, spread the fittings so thar the
bolts will fir freely but not loosely before attem
o install the straps on their fuselage firtings.
3. Install the fuselage ank filler nec

a, Before insrallation inspect the gynche
rubber filler neck for breaks and deterio znd
install a new one if necessary,

h. Place the nut plate agas
neck flange and awach the filler neck o the

by installing the seven screws throug selage
skin, filler neck flange, and the nut

MNeta

Use an awl or a punch to T n
the fuselage skin with the ho filler
neck flange and the nut plate wop
screw first and work arou ning
until all screws are indfulled.

. Insert the cap a ter assembly

il 1t 15 Aush
the cap handle so

info the filler neck., Push th@cap in
with the fuselage skin anc
that it parallels the line of thrust

d.  Install rhe clamp on the filler neck,

close to the fuselage skin, w hold the filler cap adaprer
in the necl.

4. Place a th@floor of the cockpit,
3. Raise th tafthe walkway on the
wing and move it up ev the cockpit opening,
G, Wir on the wing, tip the tank

g0 that the forwa
until it rests o
balance the tank w
the opposite 56

end is n and raise the tank up
cockpit sill. One man can now
e other wakes his place on

7. nk off the sill and allow it o
lower into ith the rank still in a vercical
positigy unti n the pad on the cockpit floor,

asp the forward end of the rank rest-

i loor with one hand and lift up
ank while turning the aft end down.
rking the rank to a horizontal posi-
ely careful not w foul any of the

ing on the

Id straddle che tank and grasp the tank
ore and aft and work the ank down o 8 hori-

CAUTION
Bef§ure thar all oil, grease and water is wiped
fe@fn che soles of the shoes and cockpit sills
that injuries from slipping will be avoided.
I, The man straddling the tank c¢an now

start the mank backward into the fuselage through
ation § bulkhead.
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i1, The man straddling the wank should
now move down onto the wing and with the orher
man on the opposite side of the cockpir, work the rank
back into the fuselage uncil there 15 room in the
cockpit for one man. One man should now station
himself in the cockpit facing the rank while the other
man crawls through the fuselage access door and, by
working over the center radio shelf, raises the tank
to clear the pad on station 7 bulkhead while the man
in the cockpit pushes the rank into the fuselage urtil
it rests in its cradle. The man in the fuselage should
guide the aft strap hetween the retaining lugs on the
afe end of the tank,

12. While the man is in the fusclage he
should fasten the rear tie-down strap ac its rurnbuckle,
take the turnbuckle up and lockwire it Connece the
rear vent line to the fitting on top of the tank and
tighten the clamp. Connect the two vent lines at the
hose ficcings aft of the tank and connect the fuel outlar
line to the sump ficring at the boctom rear of the ok,

13, The man in the cockpir should connect
the front srrap and take up the turnbuckle. Then con-
nece the front tie-down strap and take up on the tun-
" buckle, Lockwire all rurnbuckle boles.

Mote
The fuselage tank should be centered in the
cradle so that the turnbuckles on the front
and the rear tank scaps can be wmken up
equally,

4. Insert the shore pipe elbow in the front
vent line connection and connect the other end o the
rank vent ficting, Tighten

15. Connect th
[ransmitter.

A new filler neck will
a bevel so i i
properly.

bonding braids, one at

canopy control crank on the
it.

23, all the station 3 armor plate,

24, Install the pilot’s scat,

25, Install the pilors head rest,

26. Install the oxygen oylinders above the
fuselage tank ac station 0,

27, Be sure the fuselage ok sump drain
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cock is closed and safery wired and thar the supply
line is properly conneceed.

28, lInstall the rear keel fairing,
29, On airplanes AF42-1045829 and subse-

guent, re-install the plate on the rear deck. Re-insiall
the rear vision installation and the cockpit canopy.

{3y FUEL LINES—38ee section VIII for Fuel
Systemn Tubing Diagram and Tubing Chare. All fucl

lines are gun-fire protected, self-sealing tabes, T
self-sealing fuel lines are made up of a seamless co
pound inner wbe, layers of self-sealing material 5
of reinforcement, and a compound cover, The

lines will seal completely within two minutes afuer
firing at a temperature of —4" w F38°C |

100 °Fy, and will seal within four minuces aft

At @ temperature of —=20°C (-—20%F), Clamp& %

Be sure thart all layers of marterial in elf-
sealing hose are fiemly sealed rogether, Afrer
installation, be sure thar the proper number -
beyond the
.I'l:ql.llre
of mate-
the hose

immediare invesrigarion,
rial may have been pus
when it was installed
thus closing the fu

(4) FUEL SYST
from the tanks 1o the
Bendix carburctor b
pump. An electric
suction line hetwesr
the fuel cockgllhe e
of an integra
small centrifugal oy
nor replace th i
COMUICt1eDn

should be "

LUIMPS.—Fuel is pumped
ion  type Stromberg
engine-deiven fusl
15 incorporaced in the
de-driven fuel pump and
: np (fgure 207} consiss
ion-proof elecrric mortor and a
. This electric pump does
riven pumps, buat it is used in

Mote

romberg Bendix carburetor is
afrer installation, or has heen
is procedure should be followed:
uel cock and ser the mixoure con-
CATITOMATIC RICH" and the

!
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o stop after being started. To eliminate this
condition, remove the vent plug from the
"second regulator chamber” and operate the
electric fuel pump until the fuel is level with
the plug opening. Replace the plug. One
minute is the usual elapsed time for filling
of the carburetor,

(5) FUEL SELECTOR VALVE. (See figure B003.)
L8]

—The fuel selector valve is mounted on a suppo

the wing march angle, S ‘

ECTOR VALVE

%

2 B IILIARY TANKS

wEELLY TANK
 TOWRBEL STRAINER

M FUSELAGE TANK

M WING TANKS
IMER LINE

UEL PUMP

ELECTRIC MOTOR F
igu

7.
ic Pump, Strainer, and Selector
dalve Installation

re 208—Fuel Selector Valve

The ratg at which the fuel may enter the YO PRIMER.—The engine primer system con-
egulator chamber” and the "fuel of @ supply line from the fuel selector valve to
cof body™ is held to idling rate, causing er, and & line from the primer to the engine

the carburetor to fill slowly. Since there are intake manifolds. The priming system on the engine
no vents in the system beyond the "second ependent of the carburetor and pumping the
regulator chamber”, all imprisoned air must carhuretor throttle will not discharge fuel into the
escape through the nozzles causing the engine ine.
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(7} FUEL LEVEL GAGES.

fa) FUSELAGE TANK EQUIPMENT.—The
fusclage tank is equipped with General Eleceric DC
Selsyn  fuel level equipment consisting of an
SDJIILAT model indicator (weight 0.355 pound) and rﬁ
an 8TJ13LAH model transmitter (weight 1.2 pound). L ;!H
This 24-vale equipment is adapted to the basic operat- S —
ing system, known as the three-wire system, which
requires the use of three leads to connect the trans-
mitter to the indicator, (See figures 209 and 260.)

HO. 10-24 SCREWS
5 HOLES EQuUALLY
SPAGED.

INDICATOR [BACK VIEW]

__..a;_
\ j-_r RECEFTACLE

— -
=

e
! f— 2}
AMNDIDOGE-195-IF

RECEPTACLE.

FOR MATING (
PLUG USE

AM JIDE-145-15
OF

AN 3I08-145-15 —— " —

WEIGHT =1.2 POUNDS

5 degrees clockwise
d secure with MNo. 10-24
y spaced holes in the
necessary to make the
‘ondition.

WITHTHE FUEL
EMPTY.

he tank is empty so that the
teoin of the fuel mnk.

t the transmitter and the in-

Loosen the four screws on top of the
flement assembly and rotate the adjuscing

{See figrere 2100}

_ a. Before inserting the transmiter 1nto
the opening provided in the forward end of the fuse-
tage tank, be sure that the wank is empty and thar the

150 | .R%

¢ equipped with float-type sight-gages mounted in
of the ranks with the dial heads protruding
floor of the cockpit,
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(8) SCUPPER DEAINS.—The wing tank scup-
pers in the lefo wing Aller are provided wicth drain
lines passing downward through the lower wing skin
just to the left of the tank door.

(9} STRAINERS AND TANK DRAINS,

{a) In the boreem of each tank is a sump
fitting in which is insialled the tank finger strainer,
fuel line outlet, and drain plug. All drain plugs incor-
porate a drain cock for the removal of water. The
drain plug in installed directly in the sump fitting in
the wing and belly ranks and a remote drain is pro-
vided for the fuselage rank. The tank sumps are
designed 1o permic the serling of witer 1o the sump
and the removal of this water from the sump without
draining the entire tank, Access to the wing tank
sumps and drains is through doors in the keel fairing,
The drain assembly for the fuselage tanks is under
the fuselage to the right of the keel fairing and aft
of the cailing edge of the wing, and is accessible
through a door in the keel fairing. The belly tank
drain and sump are located in the botom of the tank,

(&) Besides the finger scrainers in each rank,
there is a strainer in the main fuel line between the
fuel selector valve and the eleciric fuel pump. Access
to this serainer is gained through a door on the bot-
tom of the exit duct aft of the cowl flaps. There
is also a serainer in the carbureror near the leading
edge and is controlled by a rod through the leading
edge w a gear box on the forward lefr side of the
firewall. Another control rod runs from the gear box
through the firewall ja he cockpit to the indicator
plate handle. Whe pnc 15 not running, a
decided “click™ ¢ hen the indicating
plate is engaged. rine is running, this
engagement can | the control handle,
selector valve settings
or "feel” method and
ition of the control handle
is precaution is not taken,
nks, creating a very danger-
hear the "click” or “fecl”

the fu interference of the rods wich
other this condition occurs, the con-
trol ill b@¥disconnected ar the fuel selector
valv b rthe control linkage and fuel

ly will be checled for freedom of

e fingers,

CAUTION

er fuel selecior valve controls are dis-
canneered ar fuel selector valve assemblies are
removed or replaced, the reassembly of parrs
must be carefully checked to insure chat the
valve ports open to the tank positions in-
dicated by the control handle pointer.

_. ]

torque tube are support
“bolted to the win

- wing to a bellcrank®

. 2,
Cai |fr,:rur’r
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7. FIXED EQUIPMENT GROUP,

a. INSTRUMENTS, —The instrument board s
mounted on two supports at the bottom and braced by
two rods ac the top which are attached o the front
armor plate. ‘The supports and braces are mounced on
bushings. The support bushings are 130020 (

and are installed with the Joad-rared sides toward e
other. Replacement of these bushings and h
should coincide exactly with the original inspsllati
LIST OF INSTRUMENTS N
Instrument Type ficaliond e
Air speed indicator. . F-2
Alimeter AMNSTGO0-3
Carburetor air tempera-
CUEE o ANS TG
Clock [T 1 & |
Compass . Baa
Coolant temperature
thermometer . ANSTOD

Engine gage unic ... B-7
Fuel quantity gage . 8D
Manifold pressure gage AN3T
Rate of climb indicator ANS

Tachomerer .. -1
Turn and bank indi-
cator ]

b, SURFACE CONTROLS.
(1} AILFRON
fa) DESCRIP

I. The' con

{See figure 211.)

nd aileron contral
unic by two bearings

Each aileron system
1 o to an arm on the con-
ft extending down through the
equipped with turnbuckles
m the bellcrank w pullevs
a drum which operates the

tril Etick g

for adjusimen
aried then o
aileron thro
nent of the stick, for Ffull
r direction fram its neutral posi-
tipdy, 15 20-1) ces on either side From che center
it plands

pecified rension of the aileron cable
is 110 n the ambient temperature is 21°C
{707 F).
e stops for the aileron control system
p:h the arms on the aft end of the worque

ADJUSTMENTS AND RIGGING.

- Ailerons will be rigged with 1 2 inch
1 droop, measured at the inboard wailiog edge
ror, with the controls in neutral position.
Turnbuckles on the cables are accessihie

3. Adjusiments on the links are located
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T5-64-004
STOF ASSEMBLY

a7-62-515
COMTROL STICK

BT-64-033
DRUM ASSEMBLY

CONTROL A

CABLE TENSIONS MUST BE AS FOLLOWS

87-64-510 WHEN AMBIENT TEMPERATUBE IS 21 C. (70 F)
rmcn SHAFT

AILERON 110 P
_— VATOR
o ELEVA

T5-62-019
TORQUE TUBE

B7-13- 030
HORN

B7-64-003

BELL CR JACK SHAFT

Figure 211—Aleron and Elevator Controls
. \
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ELEVATOR
CONTROL STOP

AN

NEUTRAL / /

POSITION ?

/ipfﬂoaa up

VERTICAL
REFERENGE \
LINE
AILERON ~_
CONTROL

STOPS

3
\\L ',
‘Y)\

\\:.

shaft at station 3.
nected by _two

5 on the jackshaft are con-
cables, equipped with turn-
o hellcranks on a rear jack-
The cables are crossed berween

front ts. From the lbellcranks on the
rear gle short push-pull link connects
1o el

pull tube from its arm and the four cables from t
horns. Remove the eight bolts attaching the ¢
bearing supports to the bulkhead and remove the

op for the elevator control system
linder and piston unit acached to

e detached if desi

and bearing Slli.'.l The bearing supports may then
moving the nuts at the end

E REAR JACKSHAFT.—The
moved hy disconnecting the

cables@ang lid then removing the four bulu
which at bearings o their supports.
. T TALL FRONT JACKSHAFT.—

instalBthe infhg nuts on the shaft ends.  Attach the
y to the bulkhead at scation 5 by the
ugh the three bearing suppores.  Con-
control stick push-pull tube o the jack-
connect the four control cables o the

T INSTALL THE REAR JACKSHAFT.
tall the four bolts which attach the bearings to
ir sipports and connect the cables and the elevator

k tathe jackshafr horns.

(fl ADJUSTMENT.—The tranbuckles for ad-
justing the tension in the elevator control cables are
ible through the fuselage access door. To adjusc
the elevator throws and cable tension proceed as fol-
ws: Set the front jackshaft in neutral position {cen-
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VERTIGCAL REFERENGE LINE —= B57T31-59.875
CABLE ASSEMLY

NEUTRAL POSITION

NOSE - UP

NOSE-DOWN

76-64-045-1
BLOCK

75-64-040
HORN

87464 H09
PUSHRBU
BLY

62.125
ASSEMBLY

04—
/ [ 4
NO
NTROL STICK 1S
@ EUTRAL POSITION

Figure 213—Jock ing
4
REN
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551

B7-64-514 L/R
PEDAL STOP
ASSEMBLY

“\ TAIL WHEEL —
o RETRACRED 0 POUNDS

"CABLE TENSIONS BE AS FOLLOWS

WHEN AMBIENT TEM E IS 2I1°C{70"F.)
RUDDER O POUNDS

/ ONE LOA 40 POUNDS -
~— / NO LGQAD EXTENDED) 110 POUNDS
S e _. / \ i
- ! A . I
e . EX 30
s
g’ m‘a____‘ SPRING
<\ 1 ~—_ (Y
.--"'I 1o )
= -______’_- ‘id"—-— _‘_' :
- "1—\_._\__.__ v
— "k — N
AN -150-325 LAl i50- 325
TURNBUG : CKLE
REDUGTION <2 ’
PULLEY 75-37-076
S , COMPRESSION SPRING
Figure ,I% and Tail Wheel Controls

T"N25T- 10 NV

a3 L21M1s3y
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ter line of top hole in jackshaft horn at 2-3/32 inches
from the bulkhead). -{See figure 213.) Adjust the
cable turnbuckles until the elevator surfaces are in
neutral and then using a tensiometer (figure 215} ad-
just turnbuckles to obtain 100 pounds tension in the
cables when the surrounding temperature is 21°C
(70°F).  Adjust the elevator movement by adjusting
the stop on the forward side of the flight control stick,
(See figure 212.) The range of movement of the eleva-
tors should be 30 degrees up and 20 degrees down from
the streamline with the stabilizer. The permissible
tolerance is = 2 degrees,

(%) RUDDER AND TAIL WHEEL CONTROLS.
(See figrre 214.)

fa) DESCRIPTION.

1. The rudder control system is operated by
two cables running aft from the rudder pedals. Each
cable passes around a reduction pulley mounted on an
arm at station 8. Two cables attached to each redue-
tion pulley by turnbuckles, lead aft, one connecting 1o
the rudder horn, the other 1o the tail wheel horn, These

move in unison for steering the airplane on the ground.

A run-around cable runs from onme pedal forward
around two pulleys to the opposite pedal.

. 2. Fach tail ~wheel control cable passes
through a pair of guide pulleys at station 13. Slack in
the cable is avoided by the use of two coil tension
springs attached to the lift tbe at the center line of
the fuselage and to the cable at station 12, The cable
also incorporates a compression spring to avoid trans-
mitting taxiing shock to thg les pedals.

3. The rudder g
mounted on the fuselag
on each side of the cockp

¢ small castings
Enc angle, one
The rudder

aleera horn stop assem-
bly installed on the lo r hinge block in AF43-
24253 and subsequent ai
horn stop assembly preve

ing its normal r

r speci sion of the rudder and
-5 is @8 follows when the ambient tem-

4.
rail wheel ¢
perature is

Rudder C : e 10 pounds
Tail Wheel cted) () pounds
Tail Wheelmisa load) .. .. ... 40 pounds
Tail “Wilye s (no load) ... 110 pounds
All specified tension are tested for cor-

isiomerer. {See hgure 215.)

y [MENT.—The turnbuckles for ad-
justing the e in the rudder and tail wheel control
cables are located just afc of station 8 and are accessible
through the fuselage access door.  Other adjustment is
obtained at the turnbuckles which are installed in the
vables at the rudder pedals. To adjust the rudder
throws and cable tensions, proceed as follows:
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CAELES MUST BE RIGEED TO FOLLOWING
TENSIONS , WHEN THE AMBIENT
TEMFRATURE 15 21°C (vO*F1}

BRUDDER 110 POUNDS
TaIL WHEEL
RETRAGTED o PO

AILERON L1 POUMDS
ELEYATOR . 1c0 POUNDS )

ONE LOAD a3 POLUN
MO LOAD(FULLY EXTEMDEDY 110 POUN

Figure 215—Use of Cable ‘nsin

1. Hold the rudder pedals ilflneutral PaRition
by clamping the two pedals to a st metal bar.

2, Adjust the two turnbuckles in rudder
control cables ar station & so thae the rudder is in neu-
tral position (in streamline wid

3. Adjust the g
pedals and at the reduction pull
of 110 pounds in both, rudde
when the surrounding te

ed when adjust-
4. Uacla

meral bar andWadjust der throws by adjusting
the pedal stops are located forward of each
pedal. The ra of ment of the rudder is 30

o the streamline with the fin.
is * 2 degrees.

Naote
On es having the rudder horn
sto stalled, back off the bumpers so that

can be made accurately; then,
cabumpers of the horn stop assembly

position and check the clearance between the
ulley and the bulkhead ar starion 8. The
uction pulley should clear the bulkhead by at least

3 IF chis clearance is not obtained, readjust
uckles o obrain it
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ELEVATOR TAB

CONTROL

RUDDER TAB -
CONTROL

T6-64-129
FAIRLEAD

STEPS

E?-E@AELE
AND CHAIN (ELEVATOR)

ELEVATOR TRIM
CHAIN STOPS

TS=14-014-13

. FLEXIBLE GABLE AND
;T SPROCKET ASSEMBLY

T5-84-108
HOUSING

BT-64-052-|5
CABLE AND CHAIN

TH-14-014-
FLEXIBLE
AND 5P
ASSE

(RUDDER) ————

&

CABLE

T4 -014 - CTUATOR AND
90 DEGRE ASSEMBLY
87
RO
3023
“ EVER
> ’ B7-13-037

HORN

87 14-558
TUBE ASSEMEBLY

3265 ¥ ACTUATOR

—Trim Tab Controls
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(4) TRIM TAB CONTROLS.
fu) AILERON TRIM TABS. — Airplanes
AFd2.104429 through AF43.24251 are equipped with
fixed aileron trim tabs of meral which must be ad-
justed while the airplane is on the ground. Merely
bend them up or down as desired. They are attached
to the inboard wailing edge of each aileron.

MNote

Airplane AF43-24252 and subsequent, are
equipped with an electrically operared trim
tab in addition to the fixed teim tabs. The
electric aileron trim tab, locared on the left
hand aileron, inhoard of the fixed rim tab, is
controlled by means of an electric motor
mounted in the leading edge of the aileron,
The momentary contact operating switch for
the motor is located aft of the engine control
quadrant and just forward of the rudder trim
tab concrol.

i5) ELEVATOR AND RUDDER T RIM
TABS. .

J. DESCRIPTION.—The elevator and rud-
der trim tab controls are mounted on the lefe side of
the _cockpit. Motion is transmitted by a chain and
sprocket drive to the gear-hox mounted just forward of
the “rear elevator jackshafe. The control chain is
equipped with turnbuckles for adjustment.  From the
gear-box, three flexible shafis, rwo for the elevator and
one for the rudder, transmic motion, one o each tab
control acruater unit. Shorr tie rods connece these
actuatoers to the elevator tabsgapeazer rod, enclosed in
a fairing on the right sid er, connects with
the rudder tab.

2. ADJUSTM

a. Control ¢
turnbuckles accessiblg thro
ment door.

dagEare COnmpart-

the rudder trim tal
I is allowed between the
nd the end of the tube.
st the actuaror, and the
drilled and cowered. The

h. In the
actuating arm, 7,8 =1/32
end of the acrua T i
The lock nut is
actuaror and ¢

re proper throw of the trim
be adjusted so char the dis-

and the

rudder tab actuating arm fairing
side of the rudder is removed and
assembly is installed.  The rudder
tab controly td at the left of the pilocs sear is sec
at 0 degrees before the flexible shaft is arrached to the
rudder rab actuaror, ’

d. Final adjustmenc of the trim b is at-
tained by tuening the clevis end of the actuating arm
assembly as required 1w align the wim rab cenrer line

158 R
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with the rudder cenrer line, The lock nue is tightened
againse the clevis end, and the clevis end and cube are
joindly drilled and cotter pinned.

. HYDRAULIC SYSTEM. {See figare 217.)

(1) GENERAL DESCEIPTION —The main hy-
draulic system of this airplane operates the retracrable
alighting gear and the wing flaps.  An Fclipse, type
809, model 3, motor-driven hydraulic pump, accessibl

through the fuselage access door, is the chief so
of pressure for the system which must be serviced &%

clusively with hydraulic fluid, AAF Specificatio &,
An auxiliary hand pump located on the right sid
of the cockpit may be used to produce pressure in_glace

of the Eclipse motor. Two main landing gear,
ing struts, one tail wheel retracting strut, one |
ating cylinder, a control or selector valve, th
valves, a check valve, reserve tank, 1inSnkes
tings comprise the remaining essential co
the system. Consult Tubing chare of
tem in section VIII for torque requiremd
bling tubes and frings.
{2) MOTOR DRIVEN HYDR
(a) GENERAL.

I. The Eclipse pump,
which builds pressure in the hydraulic
spur gear construction, mounred on a 24-vole electric
driving motor. ‘The upper spur gear shaft of the pump
unit is keyed w the motor ar hift by a flexible
coupling which provides « orce for the
pump. The lower spur gear ith the upper
gear and its shafr is retained i pump housing
sections,  The pump ho of the split type held
together by eight boles « screws,  The twa
pump housings are heldSin alignment by two dowel
pins through the pump The pump head in-
corporates an inlet a ort for external tuh-
ing connections. relief valve 15 also in-
stalled in the pum provides the means to
limir rhe cr:l&tt pr 1130 pounds per square

inch. An oils instaed on the drive end of the
UPEr SPUr gear § svenrs leakage of oil into the
electric motar sing the pump housing.

1e is mounted, by means of a
motoe housing. A type B-6B
control stick below the grip,
rion of the pamp. The inler pore is
raulic fluid reserve tank. The out-
onnected to the system supply line.
ENAL INSPECTION FOR MOTOR
OUELE.

the elecrric mortor (o which the hy-
riven pump is attached) fails o oper-
ate, s ar wo low a speed, the possible cavse
low voltage, due w a discharged harery. Check
and recharge (f necessary. .,

. PLIME,

controls
Connected to Thie
ler porgg

(i)

2. It mav also be due o loose or corroded
rminals.  Clean, tghten, and coat with vase-
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3. If these are not the cause, check the wig-
ing connections for loose or high resistance connec
tinns.

4, If the motor shows low ourput pressure or
capacity, check the system for insufficient fluid supply,
low serting of the relief valve (installed in the pump.
head), leak in the line or valves, low operating speed,
loose fittings, or improper fluid.

fe) TO DISASSEMBLE  THE MOTOR
DRIVEN PUMF,

1, Remove the moror and pump assembly
from the fuselage by first disconnecting the electric
cahles from the battery, and the inlet and outlet hy-
draulic lines from the ports on the pump face. Re-
move the bolts attaching the base of the motor hous-
ing to the fuselage mounting shelf.

2. Place the motor and pump assembly in a
vise with aluminum covered jaws as shown in fig-
ure 218,

3. Cut the safety wire on the rwo cap screws
on the pump body and remove the screws. Engage the
heads of the eight through bolts with a wrench and
turn the lock nuts off the inboard side of the pump
flange with another wrench. (See figure 218.)

Figure 219—Removi 1 ram Pump
Housi

overhauling more th
keeps the gears ing@psto

same pump bod
can now be separated

from the mogor hn emoving the four lock

. The
nues around the i .

7. Remov il seal at the drive end of the
pump body is @cred by Wnscrewing the slotted nut in

the pump
b

ump at a time,
tallation in the

m

of the relief valve on the port
v requires the removal of the
ing of the relief spring retainer.
: 10N FOR REPLACEMENTS.

When the pump is disassembled, thor-
arts with aleohol and examine them
caref of wear and damage, and the pres-

g Bolts to Separaote face of the purip si

Pump Unit

case the pump motor from the vise,
position, secure again, and tap the

w0 the pump flanges with a punch i
and (See Egurcpﬂf-).}g P enc matter such as metal chips, grit and
hely around the port plate with a dir t gears or pump housing are damaged,

eplace with a new pump unit. When

ter is found, the complete hydraulic sys-

e drained and Aushed,

TO ASSEMBLE THE MOTOR DRIVEN
PUMP.

wooden ham to separate the pump face from the
pump body and pull the. spur gears from the pump
housing. (See figure 220.)

CAUTION

The spur gears must be handled with extreme

Assemble the relief valve by screwing in
care to prevent nicking or scratching. "."I"hr:n. e relief spring retainer and installing the cap.

160 REN
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SET RELIEF VALVE TO II50 POUNDS PER

Section IV
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SQUARE

_SPUR GEARS '

notor housing in a vercical
aluminum jaws, then afrer
achined surfaces are thor-
e pump body to the motor
four locking nurs.

tall the spur gears, handling care-
or scratching, making sure
an one pump is disassembled, that the
i s as originally installed, and are

Change the assembly in the vise o a
sition, then secure the eight through

vise and bolt the base of the motor housing w ¢
fuselage mounting shelf, Fir the inler and outlet
draulic lines to the ports in the pump face, and
nect the bartery cables,

Figure 220—_Separating Hydraulic Pump Housin

BEAULIC HAND PUMP.

(3 AUIXI
fa) GEN The auxiliary hydraulic hand
pump, locarec ¢ right side of the cockpit 15 «

pating, . double acrion pump,
= check and a discharge check
vnlve..’l’his cides pressure for the hydraulic

system 1n o moter-driven pump.
fh ASSEMBLE THE AUXILIARY
YDRAULIC PUMEP.

effiove the hand pump from the floor of
sconnecting the two hydraulic lines
we four hold-down bolrs.

o facilitate handling of the pump and 10
t the cylinder, it is recommended thar the cylin-
cunted o a meral tble with a perpendicular
r clamping in a vise.

3. With the pump body mounted w a able

vis turn the boot inside our and pry off as shown
fi 221,

4. Cut the salety wire on the pump nut and
the nut from the pump body by the special hand
punip wrench (part No. 87-88-032) carried in the air-
lane waol kit (See figure 222.) Remove the shim
der the nut Aange.

TED 141
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9. Insert the correct size Allen wrench in a
wise in a horizontal position with just enough of the
wrench protruding o engage the Allen setscrew in the
retainers ar either end of the piston.

10, Engage the Allen wrench in the Allen
setscrew and apply an adjustable wrench 1o the piston
at its flac sides, Turn the piston with the wrench o
loosen the Allen setscrew. Extreme care must be exer-
cised in this operation w avoid breaking the wrench.

SCREW DRIVER BENT SHAFT

I1. “When the Allen sewscrew  has
loosened, pull the piston from che Allen wrench a
unscrew the retainer with a screwdreiver. Thi
free the packing ring and packings as well
spring and hardened steel ball.

12. Rewverse the piston and remove t c
retainer in the same manner as described in §e

and 11, preceding.

BALL-PISTON END

Figure 221—Removing Boot from Hand Pump

5. Pull the ball-piston end out of the pump
housing. (See figure 223.) Remove the pump nut
packing.

6. Pull the snap rings with a snap-ring
wrench and remove the valve assemblies at both ends
of the pump cylinder, '

ta push the piston assemb e pump cylinder.
Place the screwdriver in ' e retainer when
applying force to remo
of the retainer will not |

assemhbled wo check g sears as well as the
springs.

ng the hall and spring in either
treme care must be exercised to
retainer end by twisting off the

gars. J mall screwdriver is used for this operation,
the reta s _quite often damaged beyond repair;
thercie is (W@ rested that a special wol be made for
thi oeration. A tool can be made by taking
as crete drill and grinding the point down

four fins on the drill engage the four
retainer, Insert this special ool in a vise
] position and slip the valve over the tool
intil cheWerainer is engaged properly, Place the ad-
le wrench on the flac sides of the valve end and

Figure 222—Removing Nut from Hand Pump Body trn piston until the retainer is loosened, Hemove
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P BT B, e U1 P Ry e

oLl
PG S

TR

7. RETAINER SNAP RING
B. SPRING 15. SHIM

9. HARDENED S L 16. PACKING

10. SPRING 17 NUT

1. CUP PACKI 18, PACKING RING

WALVE ASSEMBLY 12. PACKING 19. RETAINER
3. PISTON @

Figure 224—Hydraufic mp Disassembled
\R ED 163
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the valve from the special tool and remove the retainer
with a small serewdriver. The spring and hardened
seeel ball will now drop out of the valve.

14, ‘The valve cup packings can now be
slipped off the valve. The pump is completely disas-
sembled. (See figure 224.)

fe) INSPECTION FOR MINOR REPAIRS
AND REPLACEMENTS,

1. Most pump failures are due to foreign
matter lodging in berween the steel balls and seats
which mustlap perfectly in the piston assembly; there-
fore, inspect those units carefully and be sure they are
thoroughly clean before reassembly. When the hall
seat is scratched or pited, try hand lapping to secure
a perfect lap fit with the ball. If a perfect fit cannot
he effected, replace the entire piston unit.

2. In assembling the rubber packings, for
the complete pump assembly, care must be taken not
to damage the feather edges, for a slight cuc will cause
unsatisfactory pump performance and necessirate re-
placing the packings. Before installing, immerse the
packings and coat the parts with hydraulic fluid, AAF
Specification 3586.

(d) TO ASSEMBLE THE HYDRAULIC
HAND PUMP.
i 1. Atach the pump body to the special
fabléin a vise as illustrated in figure 225 and install
‘the piston in the cylinder.
. 2. Replace the ball-piston-end-packing ring.

3. Insert the ball-piston end in its place and
be sure that it engages the rectangular slot in the
piston.

4. Drop the shij
screw the nut in by han
in place.

3. Turn the spe
trated in figure 225,
with hydraulic flui
pushing the ball-piston
packing. Push this cup
sert the second piston cu

g the piston cups
I Specification 3586, and
insert the first cup
the piston and in-
ing, push this cup down
acking ring.

e a screwdriver in the slot
and screw the retainer into

ibling either of the two valves at
nds, first slide on the cup packings
lic fluid, AAF Specification 3586
. the hardened steel ball and spring
in the valve.
1. Place the special wool described in para-
graph (3). (&), 13, preceding, in a vise in a vertical
position and engage the retainer. Install the retainer
by applying an adjustable wrench to the flar sides of
the valve end.

RESTRICTED
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PUSH BALL-PISTON END
DOWN AS FAR AS POSSIBLE

11, Safery the
the snap ring.

12, Reverse 1
der in the vise, push
complere assemhbly
cating Operarions o
preceding.

13, q' he cyitnder 1o a horizontal posi-
tion in the vise, tig e nut and safety with wire.
14, rn rubber hoot inside out, force

on and valves by dupli-
aragraphs 3 through 11

the top of ¢ oval the flange on the ball-piston
end, then tu bod¥ down and stretch its bottom
over the fi; on (@pump body.

efore installing the auxiliary hand pump,
ce with the procedure outlined on

RAULIC CONTROL VYALWVE. (See

] INERAL—The hydraulic control  {or
valve for the retracting and lowering of the
ightin®fear and wing flaps, is locared on a mount-
racket at the lefr side of the cockpit just forward

164 RM
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TUBING CHART FOR HYDRAULIC SYSTEM (Cont'd)

Ref. Part Ne, oD Wl Length Material Fittings
22 B7-33-902.208 18 135 a2 Cu, 51, Br. T5-33-101-C0T-0-2330
23 R7-33-902-30 38 NUER] 16-174 Cu, 5i. Br. 79-33-101-]T-6-2330
73-33.101-CCT-6-2330
24 B7-33-002.04 3/8 035 11 Cu. 31, Br. 7333 101L-HT-G-
23 87-33-902-202 38 35 44 Cu. 5i. Br. 75.33.101.DT-6
75-33-101] T-6-8830
206 B7-33-002-68 5/16 KEES 10-3,8 Cu. 51, Br. 75-33-101-FT-3-233
73-33.CT 0
27 £7-33.902.70 /16 033 11-1/2 Cu. 51 Br. ?5-33-101-}‘%
. 75-33- 330
28 B7-33-902-60 ) _5,-"1[? 033 17 Cu. 51. Br. 1 3.3
29 87-33-002.62 5/L6G 035 21-1/2 Cu. 5i. Br.
30 R7-33-002-26 /8 A135 61-3:8 Cu. 51 Br.
31 B7-33-002-28 /8 335 52 Cu. Si. Br.
32 87-33-002-24 3/8 A133 24 Cu. 51 Br., . .2
' 3101 T-6-2330
33 H7-33-902-22 3/8 M35 T4-1,2 Cu. 3i. Br. N.FT.-_&.Q 330
7533 101-FT-6-2330
34 87-33-902.72 3/8 L35 12 Cu. Si. Br, 3-101-HT-6-2330
T8 101 JT-6-2330
35 B7-33-002-86 35 33 B Cu. 5i, Br. 75-33-101-CT-45-0-
) 2330
- . : 75-33-HT-6-2330
in A7-33-002-20 3/8 035 40 Cu. 5i. Br 5-33-101-HT-6-2330
. ; 5-33-101-CT-45-6-
2330
37 87-3340 38 035 10 75-33-101-CT-45-6-
< 2330
' : 73-33-101-FT-5-2330
I8 £7-3 3500 _ 1/2 D035 44 75-33-101-CT-45-8-
2330 L
753-33-101-CT-45-8- -
2330 -
1/4 035 15 . 75-33-101-HT-4-2330

: : \ ' ANB23-4
d lubricant AN-C-33 is recommended for appligagion t tings in assembling the hydraulic

ply sparingly to threads and external

and openings immediately upon discoanc o prevent dirt entering the system,
torque values shall be used on tube fheiing§li n the hydraulic system of the P-40N air-

are assembled with AN-C-53 anti-seiza,

TORQUES FOR ER. THREAIDDS

Naominal Pipe eli-Pogds

Size—luehes Mz, 5f Maxrnrnt
1:4 130 250
38 T3 75 3ls
1,2 350 B4l
34 TN 1400
. CTED 263
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| APPENDIX |
U.S.A. - BRITISH GLOSSARY OF NOMENCLATURE

.5 A Dritisly
Accumularoe Chydraulic) o Should not be confused with electrical accumulator or
battery
Antifriction bearings ..o Balland roller hearings
Battery (electrical) . .o Electrical accumulator

Blade connecting rod . Plain connecring rod

Block test . R e Bench test under engine's own power

Boseend wEenehl oo ieeseeeeee i Joircular-ended wrench {for hexagon)

Cap screw . . e DETSCIEW OF SCTEW &

Check valve (hydraulic) . ... Nojrewen valve
Closed spanner—wrench with internal lugs or
Surfﬂl;_'e ]1.!3;5 e e R R[ng spanner

Corter P[n e Bplin pine
Cylinder (hydeaulic) . Jack

. Fork joint or knuckle joine

Dump valve e JEEEESON valve

Fillister head SCPewW i i heese headscrew

Flathead screw e Dounrersunk head serew

Flight indicator . .o Artificial horizon

Gall i T frer oF sCore

Gasoline (gas) Petral .
Gross weight . Al up weight

Ground (electrical) L i e Earth \
GEERI FUM oo oo Endurance test

Gyro horizon oo JArtificial horizon

Kerosene: et e - Paraffin

Knuckle pin {used on radial engines) ... ... . . .Wrist pin or anchor pin

ook Washer oo e B prinE Washer

Manifold pressure g . Boost

5l T P ST T Sump
Pl Sometimes used for raise inedlsurface for mounting
) ' : ACCESSOTIES, BIC.

Palowt .. ... TR PP T PP Type of lock nut

Pancl, wing—Ces Cinboatd panel... Center section

Outhoard panel B ... B i Ourer plane

Piston pinm ... Qo gl Gudgeon pin

Propeller ..o . . SOV Adrscrew

Recticule (g BUCLY e Graticule

Round-head scrégy e Cup head scre

Screen 4 Filter

Setscrew _ Grub scgw

Adrerafe

nbvicor

Tuthe (TEHEGT oot mnr e et e

Turn indiCAIOF e dsccrion indicator
Valve {fuel or oil) ) )
Weight empry ..o

287
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ALPHABETICAL INDEX

A Page

Access Doors L4, 15
Accessories—engine e 118
Afree-flight Jru.pELtmu e XT3
Ailerons . 48
Controls 151
Deescriprion 48
Inseallation SRR YUV &
Ranges .. 1
Femoval . ., 48
Trim tahs SRR 138
Trim tabs switch | 184

Alr conditioning 236
Cockpit hearmg . 236
Windshield dr_frm:mg e 239
Wing gun heating 2349
Adrexivduct e 102
Inscallation . 102
Removal BTSRRI 102

Air speed Jodicator. 151
Alighting gear ... ... 63
Main Iam]mg genr 03
Parciculars ST 2
Tail gear e 90
Altimeter 151
ﬂmmumtlun E‘.IGYE'S 230
Loading . 241

Anci-glare shield
Areas—airplane
Armament ..o
Bombing u]utpment <
Gun camera .
(GGun 5ight T
Gunfire protection
Gunnery egquipment
Armor plate
Automatic engin

Bartery .

Bleeding ... .
Gravity method
Main landing hmr brakes
Pressure mechod
Bombing equipment
Loading depth charge

288

236

1
L 241
241
231
131
233
241
233
106

184
185

184
184

185
193
143
143

Page

Loading 3K-pound homb 241
Loading 1H-pound bomb . . s
Leading 600-pound bomb .
Loading Eﬂi]-Pnum{ bomb
Unloading hombs
Bonding—elecrrical .
Hrakes
Servicing .. e
Sewing LifﬂdIL a.n;_,Ie e
Brake drum-——maid landing gear. . .
Tostallavion 0
Bemowval ... .. ..

Cahle chare —
Camera—gun . .
Acjustment
Descriprion
Lubrication ... ...
Bemowal ... ... .. ...
Canopy .
Descrlptmn e
Final rest afrer -assr:rnhly
Inscallacion .
Eemowal
Carburetion—engine
Carburetor aic conreal TN
Adjustment
Description
Carburctor air tem
Chares and tables .
Cable chart .




Inswallation-—mixing chamber
Mixing chamber .
Repair—mixing chamber e
Communications equipmment . . ... ... ...
Anenna oL
Antenna switching relay ..
Azimueh R
Lefe-right indicator ... ...
Loop antenna
Manufaciurers
Modulator ... PP
Portable radio
Radio compass ...
Radio compass receiver
Range fleer
Receivers B
Receiver conerol box
Remote conerol unic.
SCR-522-Aradio e
SENSE ANTEONA e
Tramsmirrers
Com pass SOOI
Contace points—propeller
Control surfaces | e
Movements—tolerance ...
Sertings and ranges e
Conerol swirches
Adleron wim tab
CIUm CPEZEET . i
" Hydraulic pump e
Main switch panel ...
C Winterization junction box
Controls—engine
Coolant expansion
Capacity ...
Description .
Installation .
Remowal
Repair .3
Coolant pump .3
Coolant radiacors
Tz i

crimnomeresr oL

Concrol .
Drescriprion ..o
Imseallacion .
Eemowval

RESTRICTED
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Page

230
138
2310
210
211
211
213
213
212
215
211
215

. 212
- 212

210
210
210
213
214
213
210
151
126
151

2
1,2
184
184
184
184
184

. I8d

118
129
3
129
132
132
132
132
132
133
132
132
151
135
129
129
132
132
125
133
19
236

101,102

Cowl Hap control e
AdJusiment

Descripoion ...

Cowling

Adr exiat duco

Botom . e

Flap assemnbly

Fear side

Side O e
Crank-—srarier
Crating—airplane .08

Daily tmspection ...
Dimensions .
Adrplane—averall
Areas
Fuselage . e
Stabiliesr L
Duffe bag ... .. & .

Economy manifold pressure
Elecrrical system . S
Bateery
Bonding ... e
Circuits and diagrag
Control switches |
Descripeion ...
Equipment manuf3
External pow

- Generator
Hydraulic p
Isniﬁon 5¥S
Reverse cur

fr—installation |
ft—removal
afe—insrallacion . .

rabs

]lslngc
varlls
D@criprion
stallation
Range
Femoval
Empennage fllets
Diescriprion ..

Jeshaft—remaoval

Index

Page
121
122
121
a9
102
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Page

Installacion
Remowval
Engine ...
Automatic engine control
Carburetion
Dreseription ... .
Gage unit
Igrmiticn
Installaticn . -
Manifold pressure regulator
Parviculars ...
Preparation for service
Primer .
Remowval
Wnpacking ..
Warm-up
Engine ACCLSSOT IS
Drescripiion .o
Fuel pump
Generator
Propeller governor i
Engine conwrols .
Adjusoment L
Desceiprion ...
Economy manifold pressure modifier .
Engrine cowling
Adrexic ducr
Cowl flap assembly
Forward hottom cow,
Hear side cowl .
Side cowl
Top cowl S
Engine moune ...
Assembly S
Drescriprion ...
hsassembly
Installation
Hemovwval

Ervcrion—airp
External

Falrggl
Fillers ™S

Filling and bleeding—hydraulic system ..
Descripuion
Installation .

Remowal .

290

e 1

100,

58
57
103
106
1004
103
151
104
117
10
g

2
110

149

19
20

102
100
102
10
103

95

Finish specification ...
First and kit TSR
Flap—cowl . i
Description
Installation
Remowval
Flaps ... . . .
Position indicator
Range . ...
Forward bottom cowl
Tnstallacion
Remaoval
Fuel system . TR
Dresceiption ...
Engine pump . ...
Fuel level gages ... ... . .
Primer ........ocoocoei
Scupper drains
Belector walve
Servicing ... . . )
Strainers
Tank drains .
Tanks
Tanks—capacities -
Tubing chare Y .
Furnishings
Anti-glare shields .
Crank .. . L
Duffle bag ... ...
First aid ki
Head rese ... ... ...
Map case ...
Parking harness .
Pilot's sear ... &
Rear-view mirraor .
Safery belr and
Static ground .
Fuselage . . ... .
Dimensi# o
Hoisting .. &
Fuoselage tank 79
Inseallatiof®™
Eemowval

150
188
158
158
158
158
L58
188
200
190




Governor—propeller
Grun and camera €Ircuit o
Grun camera
Adjusiment
Descriprion
Lubrication
Removal
Gun hearting
Gun sight e
Adjusoment
CGeneral
Lens .
Gun—irigger 51.1.1u,h e
Gunfire protection
Guanery equipment L
Adjustment .
Ammunition boxes
Charging the guns .
Descriprion L
Installation of guns .
Loading ammunition boxes . L.
Remowal of gun action . ..
Removal of gans .
Solenoid-——gun

Handling—airplane e
Ground
Jacking
. Leveling
Parking -

Tie-down nud meoring
Head rest . ...
Hoisting

Fuselage ... .

Wing ...
Hub lubrication—ipt
Hydraulic brak
AdjustmeniS
Assembly . @y
Disassembly

Minor repairs ...
Replacements

Hydraulic pump—aum!:arv hand SRR

Assembly
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FPage

118
207
23
231
231
231
231
239
231
231
231
233
184
133
228
230
230
il
223
228
241
228
228
230

13
13
13

Page

Drisassemnbly o _ R 151
Creneral R 1 §
Minor repairs .. e 14

RE]-JEacemems 164

Test .. e 104
Hydraulic pump—mator dnw;n T

Aszembly

Dismstmb]y

General . B
Insprerion for motoe trouble ...
Inspection for replacements
Swirch L ST
Hydraulic relief vnhes e
Adjustment
Disassembly of smgle relief valve
IJ:adastzmb]y of twin relief valve S
General
I:J.ﬁpuctiult
Maintenance
Hydranlic system . I
Check valve .
Conwrol valve TN
Deseripiion . .
Filling and b]ccdmb
Landing gear recracting st
Pump—auxiliary band . 0N
Pump—motor driven ...
Relief valves .
Servicing ... .
Tm'l wheel retractl

104
194
194
194
194
150
269
273
274
273
269
203
151

[gnition system
Booster col

CITCUIE e, 204
g OTECQUITEINENtS . ., 24
Gn System i 133
escr:ptmn e e 133
i BRSO 138
theooler ., 138
il cooler blﬂﬂkﬁ[ i, 135
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Peage Page
Oil dilation 0 . 137 Oil rank pendulum 146
Oildilurtion systemy 0 137 Disassembly . 136
Ol pressure transmiter . 137 Installation . ... 137
Oiltank = 135 Removal R 136
il rank 1'H.l1:l|.1]um 130 Oleo strut—main l-m-:tmg rear . . 64
Servicing . 138 Assembly 60
Tubing charc . . 263 Disassembly

M Creneral
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